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ABSTRACT
The chemical abundances of large samples of extremely metal-poor (EMP) stars can be used to
investigate metal-free stellar populations, supernovae, and nucleosynthesis as well as the formation
and galactic chemical evolution of the Milky Way and its progenitor halos. However, current progress
on the study of EMP stars is being limited by their faint apparent magnitudes. The acquisition of high
signal-to-noise spectra for faint EMP stars requires a major telescope time commitment, making the
construction of large samples of EMP star abundances prohibitively expensive. We have developed
a new, efficient selection that uses only public, all-sky APASS optical, 2MASS near-infrared, and
WISE mid-infrared photometry to identify bright metal-poor star candidates through their lack of
molecular absorption near 4.6 microns. We have used our selection to identify 11,916 metal-poor star
candidates with V < 14, increasing the number of publicly-available candidates by more than a factor
of five in this magnitude range. Their bright apparent magnitudes have greatly eased high-resolution
follow-up observations that have identified seven previously unknown stars with [Fe/H] . −3.0. Our
follow-up campaign has revealed that 3.8+1.3−1.1% of our candidates have [Fe/H] . −3.0 and 32.5+3.0−2.9%
have −3.0 . [Fe/H] . −2.0. The bulge is the most likely location of any existing Galactic Population
III stars, and an infrared-only variant of our selection is well suited to the identification of metal-poor
stars in the bulge. Indeed, two of our confirmed metal-poor stars with [Fe/H] . −2.7 are within about
2 kpc of the Galactic Center. They are among the most metal-poor stars known in the bulge.
Keywords: Galaxy: bulge — Galaxy: halo — Galaxy: stellar content — infrared: stars — stars:
Population II — stars: statistics
1. INTRODUCTION
The chemical abundances of extremely metal-poor
(EMP) stars uniquely illuminate the chemical state of
star-forming regions in the progenitor halos of the Milky
Way. The relatively low-mass EMP stars still observable
today must have formed in star-forming regions seeded
with metals by more massive and more primitive stars,
perhaps even by metal-free Population III stars. As a re-
sult, the chemical abundances of large samples of EMP
stars collectively constrain the high redshift initial mass
function, the nucleosynthetic yields and explosive deaths
of Population III stars, the production of lithium from
Big Bang nucleosynthesis, as well as the galactic chemi-
cal evolution of the Milky Way (e.g., Yoshida et al. 2006;
Heger & Woosley 2010; Ryan et al. 1999; Cayrel et al.
2004; Beers & Christlieb 2005).
Classical objective prism surveys for metal-poor stars
like the HK Survey of Beers et al. (1985, 1992) identified
about 1,000 candidates with V . 14 based on weak Ca
II H & K absorption lines. More recently, the objective
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prism-based Hamburg/ESO Survey (HES) has identified
more than 20,000 candidates using Ca II H & K, but
typically with V & 16 (Wisotzki et al. 1996; Reimers
& Wisotzki 1997; Christlieb et al. 2008). Moderate-
resolution follow-up observations of candidates from both
the HK Survey and HES are still in progress. Taking ad-
vantage of the fact that a significant fraction of EMP
stars are carbon enhanced, these carbon-enhanced EMP
stars (CEMP) stars can also be identified by prominent
carbon features in objective-prism data (e.g., Placco et
al. 2010, 2011).
The importance of identifying apparently bright metal-
poor stars led Frebel et al. (2006b) to perform an inde-
pendent search of the HES plates for candidates with
9 . B . 14. That search and subsequent moderate-
resolution spectroscopy identified about 150 stars with
−3.0 . [Fe/H] . −2.0 and approximately 25 stars with
−4.0 . [Fe/H] . −3.0. The search also led to the dis-
covery of HE 1327-2326, at the time the most iron-poor
star known (Frebel et al. 2005; Aoki et al. 2006; Frebel
et al. 2006a). High-resolution follow-up observations of
this sample are ongoing (e.g., Hollek et al. 2011).
The Sloan Digital Sky Survey (SDSS; York et al.
2000) and the subsequent Sloan Extension for Galactic
Understanding and Exploration (SEGUE; Yanny et al.
2009) have also led to the discovery of many EMP stars.
Searches based on the weakness of Ca II H & K in SDSS
R ∼ 1,800 spectra have confirmed tens of EMP stars
with g & 16, including the star with the lowest-known
total metallicity (e.g., Caffau et al. 2011a,b, 2012, 2013;
Bonifacio et al. 2012). At the same time, metallicities
directly determined from SDSS spectroscopy have led to
the confirmation of about 100 EMP stars and the identifi-
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cation of about 1,000 very likely EMP stars (e.g., Allende
Prieto et al. 2006; Aoki et al. 2013; Norris et al. 2013a).
As with objective prism data, prominent carbon features
observed in SDSS spectroscopy have led to the confirma-
tion of 24 EMP stars and the identification of about 50
very likely EMP stars with significant carbon enhance-
ments (e.g., Aoki et al. 2008; Lee et al. 2013; Spite et al.
2013). The RAdial Velocity Experiment (RAVE; Stein-
metz et al. 2006) was an untargeted spectroscopic survey
of bright stars over 20,000 square degrees of the southern
sky that has also identified more than 1,000 stars with
[Fe/H] . −2.0 (e.g., Fulbright et al. 2010; Kordopatis et
al. 2013)
The 1.3m SkyMapper Telescope at Siding Spring Ob-
servatory is poised to produce a flood of new EMP star
candidates. The combination of its ugriz filter set with
a v intermediate-band filter covering the spectrum from
367 nm to 398 nm is optimized to identify metal-poor
stars (Keller et al. 2007). The SkyMapper-EMP star pro-
gram is expected to identify a further ∼5,000 candidates
with 9 < g < 15 and another ∼26,000 candidates with
15 < g < 17. Already, SkyMapper has discovered the
most iron-poor star known: SMSS J031300.36-670839.3
(Keller et al. 2014). The chemical abundance pattern of
SMSS J031300.36-670839.3 suggests that it likely formed
from material enriched by a only a single supernova, in-
dicating that it is the closest link to Population III stars
yet found.
Even with tens of thousands of metal-poor star candi-
dates known, their faint apparent magnitudes leave their
enormous scientific potential tantalizingly close yet just
out of reach. High-resolution spectroscopy (e.g., R &
25,000) with high signal-to-noise (e.g., S/N ∼ 100/pixel
at 400 nm) is critical to fully understand and exploit the
chemical abundances of EMP stars. Yet to achieve such
spectroscopy takes a prohibitively large amount of 6–10
m class telescope time. For example, the acquisition of
a R ∼ 25,000 spectrum with S/N ∼ 100/pixel at 400
nm for an EMP star with V ≈ 16 takes about four hours
using the MIKE spectrograph on the Magellan Clay Tele-
scope. The same resolution and S/N could be achieved
for a V ≈ 13 EMP star in only 15 minutes. The lack
of apparently bright metal-poor stars has restricted the
most comprehensive metal-poor star abundance analyses
yet published to only a few hundred objects (Norris et
al. 2013a,b; Yong et al. 2013a,b; Roederer et al. 2014).
To help identify large samples of apparently bright
EMP stars, we have developed a new, efficient metal-poor
star candidate selection that uses only public, all-sky
APASS optical, 2MASS near-infrared, and WISE mid-
infrared photometry. Metal-rich stars are bright in the
2MASS J and WISE W1 bands, but faint in the WISE
W2 band due to molecular absorption. Metal-poor stars
are bright in all three bands. We specify our sample se-
lection in Section 2. We detail our observational follow
up, stellar parameter derivation, and carbon abundance
analysis in Section 3. We discuss our results and their
implications in Section 4, and we summarize our findings
in Section 5.
2. SAMPLE SELECTION
As input to our sample selection, we use the APASS
DR6 Catalog, the 2MASS All-Sky Point Source Catalog,
and the AllWISE Source Catalog (Henden et al. 2012;
Skrutskie et al. 2006; Wright et al. 2010; Mainzer et al.
2011). We describe the data quality cuts we apply in the
Appendix.
We show the physical basis for our selection in Fig-
ure 1. Strong molecular absorption is present in the at-
mospheres of stars with effective temperature Teff in the
range 4500 K . Teff . 5500 K for all surface gravities
log g, strongly affecting fluxes in the WISE W2 band at
4.6 microns. While this strong absorption persists down
to [Fe/H] ∼ −2.0 in cool stars, it disappears at higher
metallicity for hotter stars. As a result, we use 2MASS
J −H color as a reddening-insensitive proxy for effective
temperature and select stars with 0.45 ≤ J − H ≤ 0.6.
We also eliminate nearly all solar neighborhood interlop-
ers by selecting objects with W3 > 8.
To make the qualitative observation that W2 flux can
be used to identify metal-poor stars more quantitative,
we download all stars from SIMBAD with published stel-
lar parameters in the range 3000 K < Teff < 8000 K and
cross-match the result with the 2MASS All-Sky Point
Source and AllWISE Source catalogs using TOPCAT7
(Taylor 2005). WISE photometry is in Vega magnitudes,
so a star with a SED similar to Vega will have all colors
composed of WISE filters equal to zero. Vega is a hot star
with no molecular absorption in W2, so metal-poor stars
with no molecular absorption in W2 should have similar
SEDs to Vega and have W1−W2 ≈ 0. More metal-rich
stars will have slightly bluer W1−W2 colors, so we re-
quire −0.04 ≤ W1 −W2 ≤ 0.04. Empirically, we find
that selecting stars with J −W2 > 0.5 has a small posi-
tive impact on the yield of metal-poor stars by removing
a significant number of solar-metallicity contaminants.
We used this pure color selection for our initial tar-
get catalog, then used the metal-poor stars identified on
each observing run to optimize the selection in three more
ways. First, we used the metal-poor stars we identified
to train a logistic regression model8 to predict the proba-
bility that a star that passes our color cuts is metal-poor
based on its J −H, J −K, J −W1, and J −W2 colors.
Second, we noted that the metal-poor stars we discov-
ered had red J −W2 colors at constant B − V . Third,
we noted that none of our metal-poor stars had very red
B − V colors, so we require B − V < 1.2. In summary,
our final list of selection criteria is:
1. 0.45 ≤ J −H ≤ 0.6
2. W3 > 8
3. −0.04 ≤W1−W2 ≤ 0.04
4. J −W2 > 0.5
5. ez/(1 + ez) > 0.13, where z = −2.534642 +
16.241145 (J −H) − 9.271496 (J −K) −
40.009841 (J −W1) + 38.514156 (J −W2)
6. J −W2 > 0.5 [(B − V )− 0.8] + 0.6
7. B − V < 1.2
7 http://www.star.bristol.ac.uk/~mbt/topcat/
8 See Section 3.1 of Schlaufman (2014) for a detailed discussion
of logistic regression.
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We estimate our completeness by calculating the frac-
tion of stars in the compilation of Yong et al. (2013a)
that we would recover with our selection. Of the 29 stars
from Yong et al. (2013a) that pass our WISE data qual-
ity checks and are in the range 0.45 ≤ J − H ≤ 0.6,
criteria (1)–(5) identify 18 (62%) as metal-poor candi-
dates with infrared photometry alone. Of the 16 stars
that pass criteria (1)–(5) and that have APASS data, 14
(88%) are identified as metal poor by our full selection.
We also confirm that our selection correctly identifies
SMSS J031300.36-670839.3 as a metal-poor candidate.
After applying criteria (1)–(5), we are left with 22,721
metal-poor star candidates with V < 14. Applying our
full selection leaves us with 11,916 metal-poor star can-
didates with V < 14.
We subsequently found that most of our false positives
are stars with emission in the cores of the Ca II H &
K lines as well as broad absorption lines demonstrating
significant projected rotation velocities. These objects
are likely young stars, as stars in the range of J − H
we explore spin-down to slower rotation velocities within
≈650 Myr (Irwin & Bouvier 2009). Since our selection is
based on an excess of W2 flux relative to that expected
for solar-metallicity stars, these stars are selected because
they are orbited by hot debris disks. The occurrence of
debris declines sharply with age for stars in this range
of color, so hot debris is another signal of youth (e.g.,
Plavchan et al. 2005; Rhee et al. 2007). For all of these
reasons, our selection would also be very useful to select
young stars in the field. The addition of soft X-ray data
to our selection from the upcoming all-sky X-ray survey
by the eROSITA satellite will likely enable a clean sep-
aration of metal-poor stars and young stars (Merloni et
al. 2012).
3. OBSERVATIONAL FOLLOW-UP AND DETERMINATION
OF STELLAR PARAMETERS
We followed up our metal-poor star candidates with
the Mayall 4m/Echelle9, Gemini South/GMOS-S (Hook
et al. 2004)10, and Magellan/MIKE (Bernstein et al.
2003) telescopes and spectrographs. We observed 98
stars with the Mayall 4m/Echelle on 25–27 June 2013,
using the 58.5-63 grating, cross-disperser 226-2, 1.0′′ slit,
order 2, and the blue camera, corrector, and collimator.
While we found no EMP stars on our Mayall 4m/Echelle
run, we did use the data to significantly improve our se-
lection. We do not consider it further. We observed 90
stars with Gemini South/GMOS-S in service mode from
March to July 2014. We used the long-slit mode with
the B1200 grating, 0.5′′ slit, and central wavelength 450
nm, yielding resolution R ≈ 3,700 spectra between 380
nm and 520 nm. We observed 416 stars with Magel-
lan/MIKE on 21–23 June and 8–10 July 2014. We used
the 0.7′′ slit and the standard blue and red grating az-
imuths, yielding resolution R ≈ 25,000 spectra between
335 nm and 950 nm.
3.1. Gemini South/GMOS-S Data
We derive stellar parameters for the stars we observed
with Gemini South/GMOS-S by comparing the observed
spectra with model spectra in a Markov Chain Monte
9 Program 2013A-0186.
10 Programs GS-2014A-Q-8 and GS-2014A-Q-74.
Carlo (MCMC) framework. Our code creates model
spectra by interpolating from the high-resolution AM-
BRE synthetic library (de Laverny et al. 2012) for each
sampling of Teff , log g, [Fe/H], and mean α-element en-
hancement [α/Fe]. Additional phenomena that trans-
form the observed spectra were included as free parame-
ters: radial velocity, continuum coefficients, broadening,
and outlier pixels. There are 11 total model parameters:
Teff , log g, [Fe/H], [α/Fe], redshift z, continuum coeffi-
cients {ci}3i=1, logarithm of fractionally underestimated
variance log f , outlier fraction Po, and additive outlier
variance Vo.
We numerically optimized the model parameters before
performing the MCMC analysis using emcee11 (Foreman-
Mackey et al. 2013). We took the starting point for 200
walkers as a multi-dimensional ball around the optimized
point. We allowed for 106 total steps for the burn-in
phase, and we used a further 2 × 105 steps to sample
the posterior. The auto-correlation times, mean accep-
tance fractions, and values of the model parameters with
each step suggest that the analyses are converged by at
most 3 × 105 steps. We give the mean of the posterior
and credible intervals for stellar parameters and radial
velocity in Table 1.
3.2. Magellan/MIKE Data
We derive stellar parameters for the stars we observed
with Magellan/MIKE by classical methods. Individual
echelle orders were normalized with a spline function be-
fore stitching them together, forming a contiguous spec-
trum from 335−950 nm. Our spectra typically have S/N
≈ 50/pixel at 550 nm. We determined radial velocities
by cross correlation with the rest-frame spectrum of a
metal-poor giant, then Doppler shifted the data to the
rest frame. We measured equivalent widths of Fe I and
II lines by fitting Gaussian profiles using the approach
described by Casey (2014). All transition measurements
were visually inspected and we discarded poorly fit lines.
We sourced our atomic data from Roederer et al. (2010)
and our molecular data (CH) from Plez et al. (2008). We
used Castelli & Kurucz (2004) α-enhanced model atmo-
spheres.
We estimated our stellar parameters through excita-
tion and ionization balance. We found Teff by enforcing
a zero trend in Fe I abundance with excitation potential.
We adjusted log g until the mean Fe I and Fe II abun-
dances matched within 0.005 dex. Similarly, we adjusted
the model atmosphere until it matched the mean Fe I
abundance. Finally, we found microturbulence ξ by en-
suring a zero trend in abundance and reduced equivalent
width for all Fe I lines. These four conditions were simul-
taneously met to derive stellar parameters for the entire
Magellan/MIKE sample, which we give in Table 2. Given
the spectral resolution and S/N of our sample, the un-
certainties in stellar parameters for the Magellan/MIKE
sample are conservatively estimated to be of order 100 K
in Teff , 0.2 in log g, 0.1 in [Fe/H], and 0.1 km s
−1 in ξ.
Some of our candidates proved to be so metal rich that
an equivalent width analysis was inappropriate. We do
not report stellar parameters for these objects and ex-
press the reason in the comment column of Table 2. We
give the photometry for our Magellan/MIKE sample in
11 http://dan.iel.fm/emcee/current/
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Table 3. We selected our targets from our larger catalog
because their equatorial coordinates made them easy to
observe at low air mass from Las Campanas in June and
July. We also focused on stars with V . 13.5.
4. DISCUSSION
We observed 239 stars selected using all seven cri-
teria on our full APASS, 2MASS, and WISE dataset.
We designate these stars by “v2” in the selection col-
umn in Table 3. We identified four EMP stars with
[Fe/H] . −3.0 and 73 very metal-poor (VMP) stars with
−3.0 . [Fe/H] . −2.0. In our candidate list, there were
also five EMP stars and nine VMP stars that had al-
ready been discovered and that we would have observed
had they been unknown. We list these stars in Table 4.
We therefore estimate the efficiency of our selection as
9/253 for EMP stars and 82/253 for VMP stars, indicat-
ing fractional Bayesian selection efficiencies12 of 3.8+1.3−1.1%
and 32.5+3.0−2.9%. We observed 173 stars selected using
criteria (1)–(5) on our pure infrared 2MASS and WISE
dataset. We designate these stars by “v1” in the selec-
tion column in Table 3. We identified 3 EMP stars and
35 VMP stars. We therefore estimate the efficiency of our
selection as 3/173 for EMP stars and 35/173 for VMP
stars, indicating fraction Bayesian selection efficiencies of
2.1+1.3−1.0% and 20.5
+3.2
−2.9%.
We plot in Figure 2 the posterior probability distri-
bution for the fraction of carbon enhanced stars in our
Magellan/MIKE sample of stars with [Fe/H] ≤ −2.5. We
use both the original definition of carbon enhancement
[C/Fe] > +1.0 given in Beers & Christlieb (2005) and the
update given in Aoki et al. (2007) accounting for stellar
evolutionary effects
1. [C/Fe] ≥ +0.7 for stars with logL/L ≤ 2.3,
2. [C/Fe] ≥ +3.0 − logL/L for stars with
logL/L > 2.3.
Of our 29 stars with [Fe/H] ≤ −2.5, zero are carbon en-
hanced by the Beers & Christlieb (2005) definition, while
eight are carbon enhanced by the Aoki et al. (2007) defi-
nition. Carbon in the atmospheres of low surface gravity
stars is mixed into the stellar interior, where it can be
processed into nitrogen (e.g., Charbonnel 1995). The ex-
pected enhancement of nitrogen in the atmospheres of
low surface gravity metal-poor stars has been observa-
tionally confirmed (e.g., Gratton et al. 2000; Spite et al.
2005). The dramatic difference in the carbon enhanced
fraction between the two definitions emphasizes the im-
portance of using the Aoki et al. (2007) definition to in-
vestigate carbon enhancement in stars above the hori-
zontal branch.
We plot in Figure 3 the distribution of metal-poor
stars from Yong et al. (2013a) with measured [C/Fe]
in the log g–[C/Fe] plane. Evolved metal-poor stars
like those in our sample typically have [C/Fe] . +2.0.
We plot in Figure 4 carbon-enhanced synthetic spectra
from 1 to 6 microns. Our search efficiently selects stars
with [Fe/H] ≈ −2.0 and [C/Fe] ≈ +0.0. Since even a
very carbon-enhanced EMP star with [Fe/H] ≈ −3.0
and [C/Fe] ≈ +2.0 has weaker absorption in W2 than
12 See Section 3.3 of Schlaufman (2014) for a detailed discussion.
the aforementioned carbon-normal very metal-poor star,
our search technique itself is not biased against carbon-
enhanced EMP stars. While targeting carbon enhanced
stars can increase the yield from EMP star searches, it
can complicate the interpretation of the carbon-enhanced
fraction. Conversely, further exploration using our selec-
tion will be able to provide an unbiased estimate of the
carbon-enhanced fraction as a function of metallicity.
We plot in Figure 5 the apparent magnitude distribu-
tion of our metal-poor candidate population. There are
11,916 metal-poor candidates in our sample with V < 14.
For comparison, at V < 14 there are 1,800 HES candi-
dates in the list of Christlieb et al. (2008), 1,559 can-
didates in the list of Frebel et al. (2006b), and 125 HK
candidates in the list of Beers et al. (1992). Given that
32.5+3.0−2.9% of the targets chosen with our full selection
have −3.0 . [Fe/H] . −2.0 and 3.8+1.3−1.1% have [Fe/H]
. −3.0, in our sample one should be able to identify ap-
proximately 3,900 VMP stars and 450 EMP stars with
V < 14. APASS, 2MASS, and WISE data are available
for the entire sky, so it will be possible for the first time
to search for bright metal-poor stars in the entire north-
ern sky as well as near the southern Galactic plane. Our
candidate list is available upon request.
Of the giant stars targeted for moderate-resolution
spectroscopy as part of HES follow up, about 40.0+1.2−1.2%
were found to have −3.0 . [Fe/H] . −2.0 and 3.9+0.5−0.5%
were found to have [Fe/H] . −3 (e.g., Scho¨rck et al.
2009). Combining its yield with the apparent magni-
tude distribution of its candidates, HES would be ex-
pected to find about 720 VMP giants and 70 EMP
giants with V < 14. Of the apparently bright HES
stars observed with moderate-resolution spectroscopy by
Frebel et al. (2006b), about 8.7+0.7−0.7% were found to have
−3.0 . [Fe/H] . −2.0 and 1.5+0.3−0.3% were found to have
[Fe/H] . −3. Even though our selection efficiency is
currently slightly less than HES, the larger number of
candidates from our selection will allow a survey based
on our selection to identify a larger number of apparently
bright extremely metal-poor stars.
Our candidates are also bright in the sense that they
are very luminous, among the most luminous known
metal-poor stars. Using the scaling relation
L/L= (R/R)2(Teff/Teff,)4, (1)
= (M/M)(g/g)−1(Teff/Teff,)4, (2)
and taking the mass of our stars as 0.8 M, the bolo-
metric luminosity L of our stars can be approximated
as
log (L/L) = log 0.8− (log g − 4.44) + 4 log (Teff/5777 K).(3)
We find that 24 of our stars with [Fe/H] . −2.0 have
logL/L & 3. That makes them more luminous than
all of the metal-poor stars analyzed by Norris et al.
(2013a,b) and Yong et al. (2013a,b) and comparable in
brightness to the extremely distant and luminous stars
identified by Bochanski et al. (2014a,b) in the field and
by several authors in dwarf spheroidal galaxies (Kirby et
al. 2008; Frebel et al. 2010a,b; Simon et al. 2010).
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The bright absolute magnitudes of our metal-poor can-
didates suggests that at fainter apparent magnitudes, our
selection can provide a large number of distant halo trac-
ers. Distant halo tracers are important for kinematic
estimates of the Milky Way’s mass as well as the deter-
mination of the halo metallicity profile (e.g., Battaglia
et al. 2005, 2006; Xue et al. 2008, 2014). We determine
approximate distances for our Magellan/MIKE sample
by interpolating a [Fe/H] = −2.5, 10 Gyr Dartmouth
isochrone (Dotter et al. 2008). We compute absolute W1
band magnitudes as a function of bolometric luminosity
L from Equation (3), then derive the distance modulus
for each of our metal-poor stars. At 100 kpc, one of our
luminous metal-poor stars would have V ≈ 17.5; near the
Milky Way’s virial radius at 200 kpc, one of our luminous
candidates would have V ≈ 19. To approximate the dis-
tance distribution of our entire sample, we convolve the
apparent magnitude distribution of our entire candidate
sample with the W1 absolute magnitude distribution of
our Magellan/MIKE sample. We plot the result in Fig-
ure 6. Cooler stars are also more easily searched for
signs of r-process enhancement than warmer stars, so our
metal-poor giants are a better sample to constrain the
r-process than a sample of warmer, metal-poor turnoff
stars. Likewise, since cool stars typically have deeper
lines at constant metallicity than warm stars, cool stars
are the only way to learn about the detailed chemical
compositions of the most metal-poor stars.
Should they persist, most of the Population III stars in
the Galaxy are thought to currently reside in the bulge
(e.g., Tumlinson 2010). Ground-based objective prism
surveys are impractical in crowded bulge fields, while
near UV based photometric searches like SkyMapper are
effected by strong absolute and significant differential
reddening. On the other hand, our photometric selection
operates well even in crowded fields. Similarly, since the
effects of extinction and reddening are ∼50 smaller in the
WISE bands than in the optical (e.g., Yuan et al. 2013),
our infrared selection is minimally effected by absolute or
differential reddening. Indeed, if we take the distance to
the Galactic Center as R0 = 8.2 kpc (Bovy et al. 2009)
and compute absolute W1 band magnitude as a function
of L for our Magellan/MIKE sample, then two of our con-
firmed VMP stars are within about 2 kpc of the Galac-
tic Center: 2MASS J181503.64-375120.7 and 2MASS
J183713.28-314109.3. The former has [Fe/H] = −2.85
and the latter has [Fe/H] = −2.70. One of our confirmed
EMP stars – 2MASS J155730.10-293922.7 – is approx-
imately 4 kpc from the Galactic Center. These three
stars are among the most metal-poor stars yet found in
the bulge (Ness et al. 2013; Garc´ıa Pe´rez et al. 2013).
Our selection can be extended to denser bulge fields with
existing, high-resolution VISTA/VIRCAM VVV near-
infrared and Spitzer/IRAC GLIMPSE mid-infrared data
(Minniti et al. 2010; Saito et al. 2012; Benjamin et al.
2003; Churchwell et al. 2009). In the future, grism spec-
troscopy with NIRCam on the James Webb Space Tele-
scope in bulge fields will be able to very efficiently select
EMP stars based on the lack of molecular absorption in
R ∼ 2,000 spectra between 2.4 and 5 microns (Rieke et
al. 2005).
5. CONCLUSIONS
We have developed a metal-poor star selection that
uses only public, all-sky APASS optical, 2MASS near-
infrared, and WISE mid-infrared photometry to iden-
tify bright metal-poor stars through their lack of absorp-
tion near 4.6 microns. Our selection is efficient: our
high-resolution follow-up observations confirmed that
3.8+1.3−1.1% of our candidates have [Fe/H] . −3.0 and a fur-
ther 32.5+3.0−2.9% have −3.0 . [Fe/H] . −2.0. We used our
selection to identify seven previously unknown extremely
metal-poor stars with [Fe/H] . −3.0 and a further 105
very metal-poor stars with −3.0 . [Fe/H] . −2.0. In to-
tal, we identified 11,916 metal-poor star candidates with
V < 14, increasing by more than a factor of five the
number of publicly available metal-poor star candidates
in this range of apparent magnitude. The bright appar-
ent magnitudes of our candidates will enable a large sur-
vey based on our candidate list to significantly increase
the number of extremely metal-poor stars with detailed
chemical abundance measurements. Our infrared selec-
tion is well suited to the identification of metal-poor stars
in the bulge, and two of our confirmed very metal-poor
stars with [Fe/H] . −2.7 are within about 2 kpc of the
Galactic Center. They are among the most metal-poor
stars known in the bulge.
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Figure 1. Brott & Hauschildt (2005) theoretical spectra for stellar atmospheres with the metallicity given in the plot, assuming [α/Fe] =
+0.4 for [Fe/H] ≤ −1. We assume Teff = 4800 K – the median of our sample – and log g = 1.5, though the features are insensitive to log g.
The light blue curve is the relative system response curve (RSR) for the 2MASS J band (1.2 µ), the dark blue curve is the RSR for the
WISE W1 band (3.4 µ), and the green curve is the RSR for the WISE W2 band (4.6 µ). Strong molecular absorption is present in W2
down to [Fe/H] = −2, implying that colors involving W2 can help select metal-poor stars from photometry alone.
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Figure 2. Posterior probability density of our carbon-enhanced fraction estimate. The dramatic difference for our sample between the
Beers & Christlieb (2005) and the Aoki et al. (2007) definitions of carbon enhancement demonstrates the importance of the Aoki et al.
(2007) definition’s allowance for stellar evolution. The carbon-enhanced fraction in our sample of 29 stars with −3.1 ≤ [Fe/H] ≤ −2.5 is
fully consistent with the carbon-enhanced fraction in a subsample of stars with −3.1 ≤ [Fe/H] ≤ −2.5 from Yong et al. (2013a).
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Figure 3. [C/Fe] versus log g from Yong et al. (2013a). At log g ≈ 1.5 typical of our sample, [C/Fe] . 2.0.
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Figure 4. Theoretical spectra for stellar atmospheres with the metallicity and carbon enhancement given in the plot, assuming [α/Fe] =
+0.4 (T. Masseron, private communication). We assume Teff = 4800 K – the median of our sample – and log g = 1.5, though the features
are insensitive to log g. The light blue curve is the RSR for the 2MASS J band (1.2 µ), the dark blue curve is the RSR for the WISE W1
band (3.4 µ), and the green curve is the RSR for the WISE W2 band (4.6 µ). Our selection correctly separates stars with [Fe/H] ≈ −2.0
and [C/Fe] ≈ +0.0 from the field population based on the weakness of molecular absorption in W2. An EMP star with [C/Fe] ≈ +2.0 still
has weaker absorption in W2 than a star with [Fe/H] ≈ −2.0 and [C/Fe] ≈ +0.0, so our selection is unbiased against carbon-enhanced
EMP stars. It is possible that our selection could miss stars with [Fe/H] ≈ −2.0 and [C/Fe] & +0.0.
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Figure 5. V -band magnitude distributions of candidate metal-poor stars. We plot the distributions from our selection (dark blue), the
Frebel et al. (2006b) survey (black), the HK Survey (light green; Beers et al. 1992), and the Hamburg/ESO Survey (light blue; Christlieb
et al. 2008). For EMP searches based on the SDSS, we plot the apparent magnitude distribution of confirmed EMP stars (dark green;
Aoki et al. 2008, 2013; Bonifacio et al. 2012; Caffau et al. 2011b, 2012, 2013). That distribution is biased to bright apparent magnitudes
compared to the candidate distribution, so the SDSS distribution should be understood as a bright limit to the SDSS metal-poor candidate
distribution. For the SDSS sample, we have calculated approximate V -band magnitudes from the SDSS gr magnitudes using the metal-poor
Population II color transformation of Jordi et al. (2006).
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Figure 6. Distance distribution of our candidate metal-poor stars. The luminous nature of our candidates makes them excellent tracers
of the distant halo.
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Table 1
Metal-Poor Candidate Velocities and Stellar Parameters for Stars Observed
with Gemini South/GMOS-S
Object vlos Teff log g [Fe/H] [α/Fe]
(2MASS) (km s−1) (K)
J121325.53-380021.6 25.85.2−2.3 5339
+64
−69 4.64
+0.12
−0.11 −0.47+0.07−0.07 0.24+0.04−0.04
J121812.33-372106.5 −26.3+27.8−0.1 3499+41−27 4.56+0.40−0.16 0.77+0.18−0.72 0.21+0.03−0.01
J122934.47-323307.4 231.2+0.2−0.2 5002
+9
−7 2.33
+0.03
−0.03 −1.42+0.01−0.01 0.44+0.02−0.02
J135216.59-355425.8 150.0+0.3−0.3 5208
+15
−17 3.01
+0.04
−0.04 −1.62+0.02−0.03 0.45+0.02−0.03
J135841.47-315110.2 5.6+0.3−0.3 5256
+17
−14 4.80
+0.03
−0.03 −0.26+0.02−0.02 0.15+0.01−0.01
J141733.51-274514.4 35.2+0.4−0.4 4874
+21
−20 3.81
+0.05
−0.05 −0.24+0.02−0.01 0.12+0.02−0.02
J141924.83-230737.1 39.3+0.3−0.3 4766
+24
−16 4.48
+0.08
−0.05 −0.55+0.03−0.03 0.06+0.01−0.01
J150159.91-261349.4 −107.3+1.2−1.3 4969+44−49 2.35+0.16−0.13 −1.02+0.04−0.07 0.41+0.05−0.05
J150237.42-244219.1 −97.1+1.2−1.1 5182+59−64 3.68+0.13−0.10 −0.45+0.04−0.05 0.21+0.03−0.02
J150601.36-250831.9 5.4+0.8−1.0 4969
+25
−20 4.27
+0.08
−0.06 −0.18+0.05−0.05 0.05+0.02−0.03
J150652.36-254707.1 −55.9+1.1−0.9 4678+31−28 4.34+0.08−0.08 −0.50+0.06−0.06 0.05+0.03−0.03
J150943.10-202529.9 −24.5+1.0−1.1 5002+33−33 4.63+0.09−0.06 −0.33+0.05−0.09 0.07+0.02−0.02
J154825.93-395925.8 7.8+0.7−0.7 5862
+34
−35 4.13
+0.07
−0.07 −0.35+0.04−0.05 0.18+0.04−0.05
J155145.68-393538.2 −24.9+1.6−1.7 5469+58−45 3.62+0.13−0.14 −0.28+0.04−0.05 0.26+0.04−0.05
J155212.12-393422.7 −41.0+0.6−0.6 6075+38−35 4.49+0.13−0.12 −0.07+0.04−0.05 0.19+0.04−0.06
J155410.62-325516.7 156.1+0.3−0.3 5069
+17
−16 2.54
+0.04
−0.03 −1.27+0.02−0.02 0.39+0.00−0.01
J155422.58-334156.7 −18.9+0.3−0.4 5636+32−30 4.12+0.04−0.04 −0.11+0.04−0.03 0.15+0.01−0.02
J155730.10-293922.7 119.8+0.1−7.2 5108
+47
−23 2.00
+0.40
−0.36 −2.77+0.11−0.05 0.31+0.13−0.06
J155837.56-373411.3 −32.3+0.3−0.3 6568+10−11 4.56+0.03−0.02 −0.41+0.01−0.01 0.11+0.02−0.02
J155848.49-360337.0 25.8+0.3−0.3 5348
+23
−28 4.76
+0.04
−0.05 −0.39+0.02−0.03 0.16+0.01−0.01
J155921.32-341626.1 −19.4+0.3−0.4 5966+18−29 4.55+0.04−0.05 −0.03+0.02−0.02 0.10+0.02−0.02
J155922.28-385356.0 −23.5+0.3−0.3 5139+21−22 3.76+0.04−0.05 −0.46+0.02−0.02 0.24+0.01−0.01
J155952.35-320738.8 75.3+0.5−0.5 5225
+19
−17 4.34
+0.04
−0.04 −0.91+0.03−0.03 0.43+0.02−0.02
J160058.80-330756.4 31.9+0.4−0.4 5826
+18
−16 4.36
+0.03
−0.03 −0.00+0.03−0.01 0.10+0.02−0.02
J160529.44-254335.1 −43.9+0.4−0.4 4213+11−10 3.74+0.08−0.05 −0.96+0.03−0.03 −0.09+0.01−0.01
J160604.52-350819.5 24.9+0.3−0.3 5147
+18
−16 4.77
+0.03
−0.03 −0.31+0.02−0.02 0.13+0.01−0.01
J160611.18-362035.6 −48.7+0.4−0.4 5347+23−22 3.90+0.05−0.04 −0.40+0.02−0.02 0.20+0.02−0.02
J160616.44-323710.3 −22.0+1.2−1.1 5696+45−37 4.03+0.10−0.08 −0.41+0.04−0.04 0.14+0.04−0.04
J160645.42-321617.9 −18.2+0.6−0.6 5946+28−27 4.34+0.06−0.06 −0.24+0.02−0.02 0.16+0.03−0.04
J160656.06-370731.4 11.9+0.5−0.5 6595
+15
−15 4.33
+0.05
−0.04 −0.34+0.02−0.02 0.15+0.03−0.03
J160732.39-225038.1 −41.6+0.4−0.4 6185+40−19 4.56+0.38−0.04 −0.31+0.02−0.20 0.03+0.02−0.34
J160735.32-320847.2 31.64.2−15.9 4969
+43
−92 3.88
+0.88
−0.08 −0.37+0.07−1.80 0.10+0.04−0.24
J160741.38-331457.5 −44.8+0.3−0.4 5780+15−17 4.18+0.03−0.03 −0.46+0.02−0.02 0.26+0.02−0.02
J160808.90-294321.0 0.4+0.4−0.4 5633
18
−18 4.14
+0.04
−0.03 −0.25+0.01−0.02 0.14+0.02−0.02
J160813.89-201718.1 −76.0+1.3−1.4 5695+47−39 4.38+0.08−0.06 −0.18+0.04−0.03 0.12+0.03−0.04
J160842.93-282018.2 46.4+1.2−1.0 5508
+27
−23 4.50
+0.05
−0.04 −0.43+0.05−0.04 0.12+0.03−0.04
J161011.26-344622.6 −2.5+0.5−0.5 5468+27−25 4.65+0.06−0.04 −0.26+0.02−0.03 0.06+0.02−0.02
J161039.68-244356.5 35.2+0.4−0.4 4988
+37
−24 3.18
+0.06
−0.05 −0.65+0.03−0.03 0.32+0.02−0.02
J161058.76-281143.5 114.4+0.3−1.1 5215
+45
−72 2.78
+0.11
−0.41 −0.69+0.05−0.06 0.32+0.18−0.03
J161114.94-320449.4 −41.4+0.3−0.3 5389+19−18 3.88+0.04−0.04 −0.46+0.02−0.02 0.20+0.01−0.02
J161146.67-242705.5 −4.9+2.1−1.6 5578+55−52 4.16+0.12−0.11 −0.39+0.09−0.06 0.17+0.07−0.05
J161211.01-281812.7 −3.4+1.1−0.8 5905+30−34 4.80+0.05−0.05 −0.17+0.03−0.03 −0.06+0.03−0.02
J161328.28-201340.6 −76.0+0.6−0.7 6119+30−32 4.46+0.11−0.07 −0.13+0.04−0.04 0.17+0.04−0.03
J161343.74-251738.5 11.6+0.4−0.4 6062
+16
−15 4.23
+0.03
−0.03 −0.23+0.02−0.02 0.12+0.02−0.01
J161357.00-275710.1 1.7+1.2−1.1 5749
+47
−20 4.69
+0.07
−0.06 −0.27+0.03−0.03 0.02+0.04−0.04
J161411.20-203338.2 −118.4+1.7−1.8 6112+44−52 4.10+0.16−0.13 −0.22+0.04−0.04 0.23+0.10−0.09
J161501.58-233935.6 −0.1+1.1−1.0 4994+68−90 3.79+0.09−0.20 −0.51+0.10−0.05 0.15+0.03−0.04
J161548.06-235537.7 −60.3+0.6−0.6 6059+26−24 4.09+0.07−0.06 −0.26+0.02−0.03 0.12+0.03−0.04
J161642.05-325700.1 −159.5+0.5−0.5 5420+24−23 3.58+0.05−0.05 −1.52+0.03−0.04 0.41+0.03−0.03
J161652.02-215423.7 70.0+0.5−0.5 4771
+23
−16 3.80
+0.06
−0.04 −0.22+0.05−0.04 0.02+0.02−0.02
J161751.67-334450.6 −16.9+0.4−0.4 5926+25−21 4.60+0.04−0.03 −0.19+0.02−0.03 0.12+0.02−0.02
J161755.06-250116.5 124.6+1.9−0.9 6216
+88
−73 3.63
+0.41
−0.45 −0.42+0.13−0.25 0.22+0.27−0.26
J162034.43-205657.8 42.1+1.3−1.0 5314
+40
−35 4.18
+0.08
−0.07 −0.28+0.02−0.03 0.14+0.03−0.03
J162047.14-260616.3 −88.0+1.5−1.7 5649+60−43 3.68+0.19−0.12 0.23+0.05−0.06 0.25+0.05−0.06
J162318.05-311043.1 −44.4+0.9−0.9 5124+83−62 3.92+0.19−0.13 −0.54+0.07−0.06 0.27+0.04−0.05
J162353.51-315154.7 −22.6+0.5−0.5 4689+16−16 3.21+0.08−0.05 −0.79+0.03−0.03 0.10+0.02−0.02
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Table 1 — Continued
Object vlos Teff log g [Fe/H] [α/Fe]
(2MASS) (km s−1) (K)
J162546.95-335412.0 −25.9+0.5−0.5 5994+32−27 4.47+0.08−0.07 −0.24+0.02−0.02 0.13+0.03−0.03
J162607.92-202528.0 1.2+0.9−0.9 5457
+61
−54 4.34
+0.10
−0.09 −0.46+0.06−0.04 0.09+0.03−0.04
J162747.03-331403.1 −59.1+0.5−0.5 5265+40−72 3.64+0.07−0.06 −0.15+0.04−0.05 0.33+0.02−0.02
J163026.14-334249.8 −47.4+0.5−0.6 6426+16−17 4.11+0.05−0.05 −0.44+0.02−0.02 0.18+0.03−0.04
J163524.07-335950.9 −29.4+0.4−0.4 5627+19−19 4.74+0.04−0.03 −0.39+0.03−0.03 0.07+0.01−0.01
J171257.15-221421.5 −50.9+1.4−1.3 6120+29−33 4.33+0.16−0.13 −0.31+0.03−0.04 0.07+0.10−0.10
J171305.97-344246.8 −53.8+1.2−1.1 6760+28−34 4.29+0.12−0.12 −0.48+0.03−0.03 0.27+0.06−0.06
J171346.40-225227.0 −43.3+0.4−0.4 5693+50−12 3.68+0.99−0.03 −0.20+0.02−0.33 0.07+0.01−0.36
J171514.13-225143.6 −56.2+0.4−0.6 5940+29−19 3.87+0.09−0.05 −0.16+0.02−0.03 0.13+0.02−0.05
J180856.81-210630.0 −58.0+1.2−1.2 6327+31−24 4.17+0.13−0.21 −0.21+0.03−0.03 −0.00+0.10−0.07
J181503.64-375120.7 −70.9+0.8−0.8 5106+33−30 1.86+0.27−0.16 −2.59+0.06−0.06 0.38+0.07−0.08
J181919.19-202925.4 −34.2+0.5−0.5 6083+17−20 3.51+0.02−0.01 0.07+0.02−0.03 0.12+0.02−0.03
J181931.28-371313.6 −195.5+0.3−0.5 5001+21−205 2.13+0.05−1.93 −1.48+0.02−0.69 0.43+0.03−0.24
J182030.65-201601.3 −21.4+1.1−1.1 5922+50−38 4.79+0.12−0.06 −0.26+0.03−0.03 −0.05+0.03−0.06
J182049.23-341948.0 −164.4+0.6−0.6 5129+34−53 2.33+0.09−0.15 −1.82+0.04−0.07 0.44+0.05−0.04
J182938.67-201048.4 −111.8+1.4−1.3 6411+25−25 4.49+0.10−0.08 −0.20+0.03−0.03 −0.00+0.05−0.06
J183214.23-382940.7 −42.5+0.6−0.7 5332+36−33 2.46+0.13−0.13 −1.13+0.04−0.04 0.55+0.04−0.05
J183713.28-314109.3 −223.6+0.8−0.9 5196+30−32 1.64+0.20−0.28 −2.49+0.05−0.07 0.40+0.07−0.08
J192532.78-282858.1 −2.0+1.0−1.1 5104+72−65 3.83+0.17−0.12 −0.98+0.07−0.05 0.49+0.06−0.06
J201524.98-222100.7 10.0+0.4−0.3 4649
+10
−11 4.42
+0.03
−0.03 −0.66+0.03−0.03 0.27+0.01−0.01
J201940.99-292226.8 −72.7+2.1−2.1 5381+120−20 3.62+0.15−0.05 −0.47+0.09−0.05 0.16+0.03−0.04
J202148.39-291746.7 −8.7+0.9−1.0 5211+44−34 4.60+0.11−0.06 −0.25+0.05−0.05 0.02+0.02−0.03
J202442.85-261900.3 8.9+1.1−1.1 5752
+21
−34 4.70
+0.06
−0.06 −0.13+0.04−0.05 0.07+0.04−0.03
J202737.90-262741.7 −44.1+0.2−0.2 5204+12−11 4.05+0.02−0.02 −0.58+0.02−0.01 0.37+0.01−0.01
J202845.49-263810.3 −83.2+0.2−0.2 5827+11−11 4.17+0.02−0.02 −0.72+0.02−0.02 0.37+0.02−0.02
J202900.62-215735.4 15.5+0.9−0.9 5060
+34
−43 4.01
+0.05
−0.14 −0.50+0.06−0.04 0.32+0.04−0.03
J203019.13-284439.7 −59.4+1.1−0.9 5087+32−36 4.69+0.07−0.07 −0.39+0.05−0.04 0.05+0.02−0.02
J203133.17-305412.5 42.3+1.0−0.8 5274
+62
−37 4.77
+0.08
−0.07 −0.35+0.05−0.05 0.04+0.02−0.02
J203733.35-364545.3 −44.4+0.4−0.4 4333+16−14 4.38+0.07−0.08 −0.82+0.02−0.02 0.01+0.01−0.02
J203757.80-251825.3 −9.7+0.3−0.3 5348+31−34 4.75+0.05−0.05 −0.36+0.03−0.04 0.16+0.01−0.02
J203819.45-275047.7 99.5+0.1−7.7 5246
+33
−33 3.90
+0.05
−0.06 −0.56+0.04−0.04 0.21+0.02−0.02
J204106.23-325135.9 69.8+1.1−0.7 5002
+54
−28 4.76
+0.10
−0.07 −0.62+0.04−0.04 0.36+0.02−0.02
J204430.69-293653.4 17.2+1.0−1.0 4865
+27
−27 4.73
+0.06
−0.07 −0.27+0.10−0.03 0.04+0.02−0.02
J204611.88-383311.8 39.8+1.9−1.8 5057
+52
−55 2.81
+0.12
−0.13 −1.23+0.08−0.07 0.29+0.09−0.09
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Table 2
Metal-Poor Candidate Velocities and Stellar Parameters for Stars Observed
with Magellan/MIKE
Object vlos Teff log g [Fe/H] ξ [C/Fe] Selection Notes
(2MASS) (km s−1) (K) (km s−1)
J122800.24-303137.6 50.4 . . . . . . . . . . . . . . . v1 1,2
J122851.02-300335.0 -91.8 . . . . . . . . . . . . . . . v1 3
J122859.57-293619.2 7.7 . . . . . . . . . . . . . . . v1 1,2,4
J122950.34-304017.2 85.1 4760 1.22 -2.41 2.20 . . . v1
J123015.17-305541.1 33.1 . . . . . . . . . . . . . . . v1 1,2
J123100.36-300953.2 57.1 . . . . . . . . . . . . . . . v2 3
J123118.86-311401.9 48.4 . . . . . . . . . . . . . . . v1 1
J123122.75-301530.1 75.5 4860 1.74 -2.21 1.50 . . . v1
J123221.73-285313.6 40.4 . . . . . . . . . . . . . . . v1 1
J123227.40-301457.3 360.5 4682 1.07 -2.41 2.02 . . . v1
J123249.92-300831.9 26.3 . . . . . . . . . . . . . . . v1 1,2
J123359.78-294404.2 99.9 4999 1.46 -2.10 3.08 . . . v2
J123539.62-272331.4 37.1 5205 2.89 -0.46 1.46 . . . v1
J123543.81-303212.0 103.6 . . . . . . . . . . . . . . . v1 1,2,4
J123643.63-024917.9 97.2 . . . . . . . . . . . . . . . v2 1,2
J123800.46-282708.6 270.1 4897 2.43 -1.30 1.89 . . . v1
J123851.73-305616.1 97.3 . . . . . . . . . . . . . . . v1 1
J123918.93-264941.9 -60.3 4656 0.94 -2.40 3.60 . . . v1
J124055.64-251247.9 92.6 4914 1.82 -2.13 2.84 . . . v2
J124253.59-252644.1 5.5 5084 2.86 0.05 0.51 . . . v1
J124331.99-240837.8 228.3 4806 1.68 -1.77 1.79 . . . v1
J124404.57-303844.2 75.0 5322 3.60 -0.94 2.57 . . . v1
J124624.44-270602.0 260.9 4817 1.41 -2.45 2.95 . . . v1
J124650.85-202135.2 . . . . . . . . . . . . . . . . . . v1 1
J124712.11-211350.6 83.6 . . . . . . . . . . . . . . . v1 2
J124724.33-253720.7 107.0 . . . . . . . . . . . . . . . v1 1
J124727.86-143301.8 110.6 4720 3.60 -1.00 1.15 . . . v2
J124729.01-224535.4 31.6 4946 2.21 -1.23 1.72 . . . v1
J124748.75-202233.0 34.4 5386 4.09 0.21 0.96 . . . v1
J124820.62-201506.9 2.2 5350 3.62 -0.54 1.69 . . . v1
J124945.02-264618.5 174.2 4732 1.18 -2.44 3.57 . . . v1
J125006.07-203416.2 45.7 . . . . . . . . . . . . . . . v1 1
J125036.76-211943.5 -21.7 . . . . . . . . . . . . . . . v1 2,3,4
J125148.15-272525.7 181.2 5042 2.10 -1.96 1.95 . . . v1
J125258.31-191635.8 -13.1 5517 3.92 -0.59 1.38 . . . v2
J125307.86-225638.2 -113.1 4942 1.92 -2.04 2.25 . . . v1
J125335.64-261607.7 . . . . . . . . . . . . . . . . . . v1 1
J125357.66-265849.9 180.6 4712 1.32 -2.18 2.83 . . . v1
J125404.87-144553.2 . . . . . . . . . . . . . . . . . . v2 1,2
J125607.34-254505.3 230.4 4878 1.69 -1.72 2.54 . . . v1
J125704.60-105407.3 -134.3 4739 0.92 -2.96 3.98 -0.37 v2
J125817.07-182848.5 88.7 4930 3.00 0.30 0.20 . . . v2
J125845.73-171730.7 27.6 . . . . . . . . . . . . . . . v2 1,2
J130202.89-133005.1 . . . . . . . . . . . . . . . . . . v2 1,2
J130815.23-053601.9 . . . . . . . . . . . . . . . . . . v2 1,2
J130958.14-175101.9 . . . . . . . . . . . . . . . . . . v2 1,2
J131110.83-052449.0 -17.8 4880 2.05 -2.07 1.43 . . . v2
J131211.17-082754.5 . . . . . . . . . . . . . . . . . . v2 3
J131224.90-053931.7 35.0 . . . . . . . . . . . . . . . v2 1,2
J131311.19-205222.6 89.2 4754 1.28 -1.14 1.27 . . . v1
J131404.35-083246.9 . . . . . . . . . . . . . . . . . . v2 2
J131543.49-213024.1 61.9 4682 1.01 -2.84 2.54 0.35 v1
J131549.29-140429.0 . . . . . . . . . . . . . . . . . . v2 2,3
J131612.23-141749.9 47.5 4954 3.53 -0.42 1.35 . . . v2
J132109.71-095656.5 . . . . . . . . . . . . . . . . . . v2 2,3
J132206.81-125711.5 60.5 4712 1.33 -2.08 3.01 . . . v2
J132310.08-053143.0 . . . . . . . . . . . . . . . . . . v2 2
J132328.18-084924.5 -191.3 4884 1.08 -2.41 3.11 . . . v2
J132339.07-161622.7 26.9 :5250 :4.5 :0.2 :0.6 . . . v2
J132352.61-063823.0 . . . . . . . . . . . . . . . . . . v2 3
J132400.06-174810.1 310.6 4968 2.01 -1.93 2.17 . . . v2
J132442.75-160700.9 296.7 4739 1.21 -2.36 2.58 . . . v2
J132544.89-150639.3 . . . . . . . . . . . . . . . . . . v2 1,2
J132604.50-152502.0 11.1 4655 1.06 -1.98 2.51 . . . v2
J132649.82-065500.5 106.6 5377 4.09 -0.73 2.90 . . . v2
J132701.65-070301.5 . . . . . . . . . . . . . . . . . . v2 1,2
J132722.65-165145.1 280.1 4960 2.14 -1.51 1.42 . . . v2
J132736.76-171038.5 121.4 5035 1.13 -2.43 2.64 . . . v2
J132751.40-180718.0 . . . . . . . . . . . . . . . . . . v2 3
J132809.17-154633.6 294.4 4723 1.03 -3.00 2.69 0.20 v2
J132841.04-011109.1 107.6 4590 0.61 -2.09 3.05 . . . v2
J133030.29-155143.0 . . . . . . . . . . . . . . . . . . v2 1,2
J133142.29-001859.8 . . . . . . . . . . . . . . . . . . v2 1
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Table 2 — Continued
Object vlos Teff log g [Fe/H] ξ [C/Fe] Selection Notes
(2MASS) (km s−1) (K) (km s−1)
J133456.89-115027.0 43.9 5070 1.70 -0.30 1.35 . . . v2
J133514.03-011052.4 136.8 4620 0.95 -2.45 3.44 . . . v2
J133846.30-081659.4 94.8 4969 1.34 -2.30 3.35 . . . v2
J134254.05-071700.5 182.0 4515 0.35 -2.54 4.64 -0.41 v2
J134346.34-080605.8 . . . . . . . . . . . . . . . . . . v2 1,2
J134521.11-073054.5 208.0 4625 0.87 -2.41 4.36 . . . v2
J140100.52-283026.4 16.3 5300 4.20 -0.50 1.00 . . . v1
J140132.79-281333.2 136.0 4859 1.74 -1.36 2.66 . . . v1
J140746.32-280908.1 -4.5 5400 4.00 -0.50 2.00 . . . v1
J140825.63-292902.6 183.8 4695 1.18 -2.33 3.26 . . . v1
J140955.13-284425.9 315.2 4955 1.18 -2.58 2.59 -0.05 v1
J141032.84-281633.9 123.4 4561 0.67 -1.76 2.67 . . . v2
J141110.08-230207.4 41.3 5382 4.11 0.07 1.20 . . . v1
J141403.15-234440.0 100.7 :5000 :4.0 :0.5 :1.0 . . . v1
J141544.41-251932.2 . . . . . . . . . . . . . . . . . . v1 1,2
J141546.80-223818.0 -37.4 4913 1.07 -2.83 2.45 -0.45 v1
J141712.51-203858.0 71.0 5100 4.00 -0.80 2.00 . . . v1
J141738.40-264733.4 299.3 4782 1.53 -1.70 1.86 . . . v2
J141759.95-241546.3 -196.4 4914 1.45 -2.40 3.28 . . . v2
J141809.26-185954.9 -22.4 5230 3.20 -1.60 :7.10 . . . v1
J141826.98-232010.1 120.1 4912 1.84 -1.12 1.61 . . . v1
J142030.32-272946.0 . . . . . . . . . . . . . . . . . . v2 1
J142046.66-200010.0 116.1 4766 1.11 -2.34 2.85 . . . v1
J142051.35-235202.5 1.8 . . . . . . . . . . . . . . . v1 1,2
J142110.86-214813.6 217.1 5100 2.75 -0.45 0.70 . . . v1
J142149.04-241054.7 56.4 4901 1.68 -1.83 2.10 . . . v1
J142332.96-185957.3 . . . . . . . . . . . . . . . . . . v2 1,2
J142552.89-264742.8 . . . . . . . . . . . . . . . . . . v1 1,2
J142605.25-135652.2 . . . . . . . . . . . . . . . . . . v2 1
J142805.73-135317.4 18.7 5029 2.00 -2.04 3.26 . . . v2
J142916.03-143535.7 -60.8 4860 1.75 -2.22 1.73 . . . v2
J142924.23-155149.2 59.5 5069 1.46 -1.59 2.15 . . . v2
J143057.62-152345.9 81.4 4933 1.48 -2.52 3.22 0.14 v2
J143409.52-102449.5 . . . . . . . . . . . . . . . . . . v2 2,3
J143412.73-120856.6 . . . . . . . . . . . . . . . . . . v2 1
J143428.10-121449.7 -14.9 4855 1.72 -1.28 1.86 . . . v2
J143630.55-134523.2 1.9 4640 0.93 -2.39 3.20 . . . v2
J143642.51-071510.4 76.1 5447 3.72 -0.48 1.58 . . . v2
J143643.71-115050.4 73.1 4690 1.50 -0.41 0.50 . . . v2
J143715.34-093654.3 -80.2 4767 0.91 -1.33 2.11 . . . v2
J143801.19-120444.3 157.1 4800 1.41 -2.42 3.75 . . . v2
J143816.29-115033.6 -43.1 . . . . . . . . . . . . . . . v2 1
J144254.60-124252.9 . . . . . . . . . . . . . . . . . . v1 1,2
J144314.82-020618.1 . . . . . . . . . . . . . . . . . . v2 1
J144357.61-054833.1 -185.6 4649 0.99 -2.14 2.32 . . . v2
J144421.17-033727.0 -71.3 4802 1.57 -2.30 2.31 . . . v2
J144458.47-030536.1 48.7 5152 1.81 -1.79 2.24 . . . v2
J144747.67-012248.2 0.6 4836 1.64 -1.30 1.46 . . . v2
J144758.79-001415.8 -9.8 4821 1.14 -2.46 2.97 . . . v2
J144809.90-000442.9 -15.4 4950 4.30 -0.45 0.70 . . . v1
J145108.09-014250.2 . . . . . . . . . . . . . . . . . . v2 2,3
J150141.47-202820.6 49.8 5300 4.30 -0.50 2.40 . . . v1
J150240.73-224229.8 . . . . . . . . . . . . . . . . . . v1 1
J150244.65-224204.0 -142.2 4751 1.29 -2.01 2.51 . . . v2
J150403.34-203127.7 185.2 5043 2.43 -1.49 1.92 . . . v1
J150425.56-223148.7 4.7 4915 1.96 -2.07 2.05 . . . v2
J150514.41-211719.6 134.9 4906 1.65 -2.17 3.08 . . . v1
J150523.83-232311.0 -28.9 :5200 :4.5 :-1.5 :2.0 . . . v1
J150528.98-222309.3 16.1 4834 1.61 -2.43 2.21 . . . v2
J150545.31-210120.0 71.0 4952 1.91 -2.12 2.90 . . . v1
J150547.08-221557.3 -2.4 . . . . . . . . . . . . . . . v1 1
J150600.72-215741.5 28.6 4738 1.27 -2.54 2.51 -0.17 v2
J150628.63-210438.7 13.5 4880 2.25 -0.65 1.27 . . . v2
J150657.58-223255.0 66.1 5187 3.07 -0.87 1.46 . . . v1
J150710.80-205510.8 36.4 5043 4.21 -0.08 1.01 . . . v1
J150725.60-203421.8 -135.1 4869 1.66 -1.98 2.65 . . . v1
J150817.45-200757.4 128.5 4889 1.90 -1.55 1.67 . . . v1
J150852.39-224919.0 2.9 5210 4.70 -0.30 2.00 . . . . . .
J150901.99-215246.9 -48.4 5126 1.65 -1.27 1.82 . . . v2
J150939.48-211928.4 54.7 4739 1.42 -1.74 2.00 . . . v2
J151001.59-192643.3 -164.7 4934 1.76 -1.33 1.56 . . . v2
J151010.07-202030.7 118.3 4841 1.59 -1.69 2.42 . . . v2
J151113.24-213003.2 31.0 4717 1.15 -2.95 2.92 -0.15 v1
J151158.29-202516.0 -15.5 5300 4.10 0.10 0.60 . . . v1
J151204.86-212845.2 -65.9 . . . . . . . . . . . . . . . v1 2,3
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J151300.69-212000.0 -68.2 5070 1.35 -1.93 3.07 . . . v1
J151305.06-214546.5 78.6 5400 4.00 -0.50 1.00 . . . v1
J155730.10-293922.7 147.2 4720 1.12 -3.02 2.88 -0.12 v1
J160022.63-003139.7 . . . . . . . . . . . . . . . . . . v1 3,4
J160114.19-002734.9 -140.9 4984 2.16 -2.01 2.04 . . . v2
J160226.98-220056.9 29.4 4957 1.26 -2.04 2.57 . . . v1
J160527.88-204219.3 34.7 . . . . . . . . . . . . . . . v1 3
J160630.04-000408.3 71.8 4744 1.04 -2.97 3.43 0.26 v2
J160648.60-295316.3 -20.5 5463 3.87 -1.32 4.34 . . . v1
J160728.40-235137.9 12.2 4700 2.20 -1.35 2.00 . . . v1
J160729.51-002428.9 40.0 . . . . . . . . . . . . . . . v2 1
J160949.84-202604.1 -41.8 . . . . . . . . . . . . . . . v1 1
J161025.60-212539.8 -0.6 5500 4.30 -0.50 2.00 . . . v1
J161120.84-240248.2 33.9 . . . . . . . . . . . . . . . v1 1
J161149.93-001057.3 -179.1 4945 1.93 -0.97 0.76 . . . v2
J161246.46-290019.6 . . . . . . . . . . . . . . . . . . v1 1
J161310.50-255622.1 20.6 6158 4.36 -0.43 2.18 . . . v1
J161458.93-203934.1 . . . . . . . . . . . . . . . . . . v1 1
J161500.40-214855.7 167.5 5108 2.11 -2.23 4.41 . . . v1
J161517.54-215105.2 40.8 5211 3.04 0.06 0.99 . . . v1
J161535.45-215344.0 . . . . . . . . . . . . . . . . . . v1 3
J161554.20-040406.8 32.8 5400 4.00 -0.50 2.00 . . . v1
J161627.72-064016.5 -9.8 5466 3.96 -0.98 2.87 . . . v1
J161641.59-221829.6 -144.3 4794 1.15 -1.94 2.96 . . . v1
J161659.56-050617.1 12.2 5122 2.40 -1.54 1.95 . . . v1
J161707.08-053448.0 -39.2 5312 1.41 -2.03 3.33 . . . v1
J161708.40-054214.1 102.9 5212 1.44 -1.89 2.27 . . . v1
J161739.03-260632.0 . . . . . . . . . . . . . . . . . . v1 3
J161756.72-061016.1 -73.3 5216 1.49 -1.84 2.66 . . . v2
J161804.87-250859.4 20.4 . . . . . . . . . . . . . . . v1 1
J161808.01-035215.0 -178.5 4855 1.49 -1.73 2.21 . . . v2
J161829.54-253223.8 19.9 6726 4.06 -0.41 3.18 . . . v1
J161835.53-261536.3 46.2 6740 4.05 -0.36 2.74 . . . v1
J161842.77-201326.6 -15.8 6003 3.41 -0.55 2.12 . . . v1
J161843.39-020452.4 -2.6 4950 4.20 -0.30 0.65 . . . v1
J161849.74-014439.0 117.5 5520 2.19 -1.45 2.94 . . . v1
J161901.32-053606.7 -64.4 5290 3.55 -0.80 1.75 . . . v1
J161903.88-032338.4 . . . . . . . . . . . . . . . . . . v1 2,3
J161933.95-222829.6 . . . . . . . . . . . . . . . . . . . . . 3
J161943.09-022431.2 -204.6 5002 2.18 -2.10 1.73 . . . v2
J162042.39-030651.8 44.7 5400 4.00 -0.50 2.00 . . . v1
J162330.94-041243.3 . . . . . . . . . . . . . . . . . . v2 1,2
J162352.93-202413.4 -9.0 6147 3.80 -0.45 2.13 . . . v1
J162358.69-030356.9 17.6 5249 3.28 -1.12 1.21 . . . v2
J162457.57-030428.7 -38.1 5500 4.50 -0.50 2.00 . . . v2
J162719.51-023807.9 -73.1 . . . . . . . . . . . . . . . v2 1
J162811.79-015518.9 -66.5 4787 1.54 -1.88 2.59 . . . v2
J163114.30-001305.5 -112.9 4831 1.64 -1.95 3.00 . . . v2
J163124.37-000005.3 . . . . . . . . . . . . . . . . . . v2 2,3
J181503.64-375120.7 -79.1 4728 1.09 -2.85 3.00 0.28 v1
J183713.28-314109.3 -202.6 4797 0.99 -2.70 2.67 -0.44 v1
J192608.45-292547.2 -252.2 4720 1.19 -2.53 3.36 -0.19 v1
J192812.00-290022.4 100.8 4787 1.13 -2.49 3.82 . . . v1
J195414.01-512227.7 -79.6 :5200 :4.0 :-0.5 :1.0 . . . v1
J195415.28-522918.7 28.3 5349 3.65 -0.03 0.34 . . . v1
J195426.85-482214.9 -16.7 5015 1.63 -1.97 3.71 . . . v1
J195526.11-485701.4 -42.8 . . . . . . . . . . . . . . . v1 1
J195600.80-502028.4 37.1 . . . . . . . . . . . . . . . v1 1
J195722.73-451203.5 . . . . . . . . . . . . . . . . . . v1 1,2
J195746.62-445128.9 . . . . . . . . . . . . . . . . . . v1 1
J195800.96-520536.2 113.7 4921 1.29 -1.91 3.20 . . . v1
J195804.09-474938.9 11.8 4777 1.21 -2.32 3.20 . . . v1
J195823.33-460902.1 . . . . . . . . . . . . . . . . . . v1 1,2
J195827.53-492944.6 . . . . . . . . . . . . . . . . . . v2 1
J195844.58-510307.9 . . . . . . . . . . . . . . . . . . v1 1,2
J195857.47-504311.4 . . . . . . . . . . . . . . . . . . v1 1
J195926.37-460340.4 . . . . . . . . . . . . . . . . . . v1 1,2
J195949.45-460620.5 . . . . . . . . . . . . . . . . . . v1 2
J195953.38-455541.4 . . . . . . . . . . . . . . . . . . v2 1,2
J200008.05-525151.1 3.1 :5100 :5.0 :0.4 :0.5 . . . v1
J200012.21-502509.4 -8.6 5850 4.80 0.00 2.15 . . . v2
J200355.30-502810.2 -316.5 4862 1.15 -2.54 3.16 -0.19 v2
J200405.97-555517.3 74.4 4730 1.33 -2.12 2.89 . . . v2
J200426.29-441911.4 49.3 4972 1.34 -2.80 2.72 -0.35 v2
J200516.78-561311.1 . . . . . . . . . . . . . . . . . . v2 1
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J200528.77-543126.0 -93.9 4785 0.76 -3.01 2.99 0.35 v2
J200713.06-435609.7 -40.3 . . . . . . . . . . . . . . . v2 1
J200814.18-542913.1 . . . . . . . . . . . . . . . . . . v2 1,2
J200830.53-462846.6 -22.4 4831 1.65 -2.07 2.60 . . . v2
J200949.94-531934.0 . . . . . . . . . . . . . . . . . . v2 1,2
J201033.49-445401.9 . . . . . . . . . . . . . . . . . . v2 1,2
J201211.39-561618.1 -106.6 4947 1.58 -1.98 2.87 . . . v2
J201335.24-540449.3 13.9 4924 1.17 -1.62 2.67 . . . v2
J201531.32-571947.0 121.6 4746 1.09 -2.47 3.02 . . . v2
J201558.31-564847.0 10.2 4687 0.39 -1.47 2.07 . . . v2
J201749.89-440400.0 . . . . . . . . . . . . . . . . . . v2 1
J201910.38-433849.6 -36.3 5029 2.05 -1.87 2.75 . . . v2
J201914.28-540455.3 80.2 4787 0.61 -1.05 1.24 . . . v2
J202009.20-481343.9 . . . . . . . . . . . . . . . . . . v2 2,3
J202123.89-515742.7 277.8 4608 0.86 -2.80 2.95 -0.10 v2
J202140.45-535023.0 -4.8 5200 4.10 -0.05 0.61 . . . v2
J202141.07-555031.4 21.0 4930 2.14 -2.00 1.48 . . . v2
J202217.63-555640.7 84.9 4774 1.48 -2.05 1.88 . . . v2
J202226.93-301151.0 -111.4 . . . . . . . . . . . . . . . v1 1
J202310.52-250158.8 -47.3 4937 1.61 -2.57 2.70 0.39 v1
J202326.86-234543.5 -160.3 . . . . . . . . . . . . . . . v1 2,3
J202345.93-245456.9 . . . . . . . . . . . . . . . . . . v1 2,3,4
J202413.10-285218.0 . . . . . . . . . . . . . . . . . . v1 1
J202421.22-265643.6 209.6 4533 0.70 -2.60 4.26 . . . v1
J202424.59-252955.1 47.0 4783 1.14 -2.65 4.83 0.06 v1
J202509.07-221500.3 -17.2 4793 1.24 -2.07 3.43 . . . v1
J202512.12-311007.1 139.7 5077 2.58 -1.32 1.60 . . . v1
J202512.44-315254.3 . . . . . . . . . . . . . . . . . . v1 1,2
J202526.29-320856.8 -67.9 5141 2.89 -1.57 1.56 . . . v1
J202543.67-271736.6 -75.7 5110 4.00 -0.45 0.80 . . . v2
J202556.64-491552.6 0.4 4897 4.03 -0.41 1.08 . . . v2
J202607.83-315423.7 -4.4 . . . . . . . . . . . . . . . v1 1
J202647.30-285509.6 -120.1 . . . . . . . . . . . . . . . v1 2,3
J202649.50-473428.1 248.8 4875 1.76 -2.12 2.55 . . . v2
J202659.69-312311.2 . . . . . . . . . . . . . . . . . . v1 1
J202708.93-350541.7 -58.0 4813 1.07 -2.68 4.56 0.28 v2
J202712.82-284827.8 -153.3 4841 1.04 -2.50 3.10 -0.39 v2
J202726.00-243042.4 -245.9 4969 2.11 -1.73 2.30 . . . v1
J202730.71-255837.6 28.8 4918 2.14 -1.15 1.54 . . . v1
J202735.43-205418.4 -138.6 5400 4.00 -0.50 2.00 . . . v1
J202744.84-422357.3 -29.6 5694 4.42 -0.09 1.31 . . . v2
J202753.01-514113.7 -67.1 4598 0.83 -2.49 3.42 . . . v2
J202755.18-213413.2 -128.3 . . . . . . . . . . . . . . . v1 2,3,4
J202800.57-561727.8 -127.8 4905 3.50 -1.21 2.63 . . . v2
J202822.77-530218.3 -31.6 4730 1.27 -1.56 2.12 . . . v2
J202852.85-222246.4 -281.6 4931 1.71 -2.34 2.37 . . . v1
J202916.37-352641.1 -135.2 5029 2.21 -1.90 2.18 . . . v1
J202920.10-451346.8 -41.9 5104 3.23 -0.50 2.03 . . . v2
J202925.48-333339.7 . . . . . . . . . . . . . . . . . . v1 1,2
J202936.21-365222.0 21.8 5273 3.74 -0.80 2.00 . . . v1
J202951.78-573836.3 . . . . . . . . . . . . . . . . . . v2 2,3
J203014.43-215726.1 -17.6 . . . . . . . . . . . . . . . v1 2,3
J203054.99-294100.8 -38.4 4821 1.50 -2.28 2.57 . . . v1
J203113.20-191700.9 . . . . . . . . . . . . . . . . . . v2 2,3,4
J203120.45-275434.7 . . . . . . . . . . . . . . . . . . v1 1,2,4
J203123.84-504730.6 . . . . . . . . . . . . . . . . . . v2 1,2
J203138.97-344547.7 -57.1 4808 1.49 -1.95 2.12 . . . v1
J203142.15-345010.9 -122.7 5149 2.60 -1.30 2.54 . . . v1
J203212.28-285119.1 . . . . . . . . . . . . . . . . . . v1 1,2
J203312.13-420027.3 -315.2 4992 2.00 -2.07 1.95 . . . v2
J203316.09-504712.7 -16.1 5547 4.27 -0.81 2.18 . . . v2
J203327.33-322508.8 -11.6 4976 2.80 -0.55 1.12 . . . v1
J203331.76-274815.8 -202.5 4809 1.61 -1.39 1.50 . . . v1
J203335.69-591206.1 38.7 5570 4.70 -0.40 1.15 . . . v2
J203337.10-501731.3 40.3 4743 1.45 -1.89 2.3 . . . v2
J203342.88-243451.9 -49.5 4740 1.54 -1.66 2.12 . . . v1
J203352.43-303452.8 88.7 5037 2.99 -0.46 0.88 . . . v1
J203408.07-370639.5 -28.4 . . . . . . . . . . . . . . . v1 2,3
J203413.87-324149.9 -22.5 4886 1.84 -2.10 2.44 . . . v1
J203416.24-295108.3 -173.1 4671 0.88 -3.07 4.11 0.01 v1
J203523.60-211434.9 -19.0 5000 4.00 -0.50 2.0 . . . v1
J203617.27-394943.8 . . . . . . . . . . . . . . . . . . v1 3
J203632.12-330152.1 . . . . . . . . . . . . . . . . . . v1 1,2
J203655.25-365819.9 71.6 4962 2.41 -1.14 1.80 . . . v1
J203659.73-462518.2 . . . . . . . . . . . . . . . . . . v2 1,2
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J203702.60-325204.4 -14.5 4912 1.86 -1.90 2.33 . . . v1
J203711.26-282234.7 59.5 5057 2.30 -1.38 1.54 . . . v1
J203725.57-231906.2 -93.1 4937 1.18 -2.35 2.48 . . . v1
J203733.35-364545.3 . . . . . . . . . . . . . . . . . . v1 1,2
J203753.63-302313.8 . . . . . . . . . . . . . . . . . . v1 1
J203824.20-481757.5 . . . . . . . . . . . . . . . . . . v2 1,4
J210143.95-491358.8 13.1 5234 4.29 -0.39 2.08 . . . v2
J210351.66-453103.5 -88.1 5076 3.07 -0.97 0.91 . . . v2
J210540.68-452056.9 -4.5 4848 1.51 -2.60 2.56 0.20 v2
J210754.89-584958.0 -27.0 4759 3.56 -0.44 0.85 . . . v2
J210914.42-472152.2 -43.4 5050 3.70 -0.50 3.60 . . . v2
J210922.17-425049.1 110.4 4682 0.87 -2.00 3.45 . . . v2
J211105.33-423922.4 -163.2 4629 0.70 -1.92 2.93 . . . v2
J211151.21-525707.8 111.5 4975 1.98 -0.94 1.25 . . . v2
J211716.58-411532.2 . . . . . . . . . . . . . . . . . . v2 2,3
J212002.20-511539.9 106.3 4595 1.04 -2.34 4.49 . . . v2
J212014.02-585922.1 . . . . . . . . . . . . . . . . . . v2 1
J212035.69-532142.8 172.2 4953 2.05 -1.85 2.33 . . . v2
J212328.32-532829.1 29.2 4982 2.42 -1.40 1.94 . . . v2
J212400.61-524152.3 -41.0 4890 2.06 -1.04 1.29 . . . v2
J212928.33-555826.2 . . . . . . . . . . . . . . . . . . v2 1,2
J213517.05-553312.1 62.6 4920 1.18 -1.32 1.82 . . . v2
J213740.00-244649.4 2.4 4950 4.50 -0.20 1.00 . . . v2
J213900.32-565630.9 . . . . . . . . . . . . . . . . . . v2 1,2
J213933.94-584554.7 277.1 4654 1.07 -2.28 4.03 . . . v2
J214019.85-572217.2 57.2 4633 0.90 -2.41 3.45 . . . v2
J214140.00-285424.0 -125.6 4735 1.41 -1.98 2.52 . . . v2
J214254.50-592131.2 52.5 . . . . . . . . . . . . . . . v2 1
J214611.50-542049.1 . . . . . . . . . . . . . . . . . . v2 1
J214848.44-591925.7 70.1 4986 2.34 -0.49 0.86 . . . v2
J215518.91-540822.0 . . . . . . . . . . . . . . . . . . v2 1,2
J215656.87-354415.1 . . . . . . . . . . . . . . . . . . v2 1
J215735.54-030804.7 145.4 5156 2.68 -1.71 2.37 . . . v2
J215746.83-030301.9 -51.4 4737 1.34 -2.03 2.65 . . . v2
J220318.61-015628.2 -68.5 5220 3.12 -1.26 1.34 . . . v2
J220352.61-044731.0 -69.0 . . . . . . . . . . . . . . . v2 1
J220358.17-053221.2 -173.9 4762 1.01 -1.82 2.49 . . . v2
J220625.47-021521.6 . . . . . . . . . . . . . . . . . . v2 1,2,3
J220906.23-342504.8 . . . . . . . . . . . . . . . . . . v2 2,3
J220926.71-380821.5 167.9 4489 0.71 -2.72 4.16 -0.24 v2
J221124.59-375310.2 -14.6 4797 1.20 -2.10 3.40 . . . v2
J221149.19-020946.3 -135.0 5375 4.54 -0.93 1.98 . . . v2
J221153.49-120918.3 -134.4 4829 1.02 -2.23 2.99 . . . v2
J221254.29-023542.1 -145.8 5035 2.60 -2.09 1.04 . . . v2
J221254.59-040859.3 -285.1 4670 1.03 -2.26 2.29 . . . v2
J221329.39-021012.3 -54.9 4900 3.10 -0.25 0.40 . . . v2
J221844.15-374404.5 -244.2 4529 0.68 -2.43 3.28 . . . v2
J221856.98-391548.8 -11.0 5750 3.60 -0.60 1.95 . . . v2
J221956.01-314530.5 -177.4 4748 1.26 -2.48 3.05 . . . v2
J222624.18-512711.7 . . . . . . . . . . . . . . . . . . v2 1,2
J222940.83-330540.2 181.3 4678 0.72 -2.54 3.07 -0.28 v2
J223026.41-194952.8 -64.6 4621 1.03 -2.49 3.36 . . . v2
J223039.54-180906.8 . . . . . . . . . . . . . . . . . . v2 1,2
J223215.63-485715.7 4.0 5250 4.80 -0.32 1.35 . . . v2
J223541.38-430555.0 115.9 4719 0.73 -2.71 2.88 -0.56 v2
J223557.26-243411.6 -37.2 4950 4.90 0.05 0.50 . . . v2
J223733.15-434118.5 -21.8 4808 1.50 -2.39 2.31 . . . v2
J224010.66-373826.1 -101.6 4727 1.15 -2.46 3.02 . . . v2
J224011.39-231340.5 . . . . . . . . . . . . . . . . . . . . . 3
J224126.33-362730.6 -82.8 4753 0.93 -2.38 3.28 . . . v2
J224153.62-335032.0 -20.0 5300 3.90 0.10 0.60 . . . v2
J224734.48-551153.4 -10.9 5786 4.17 -0.85 2.09 . . . v2
J224813.13-520018.5 -5.3 4800 4.30 0.20 0.30 . . . v2
J224814.53-570307.2 -21.5 5207 2.46 -2.03 2.07 . . . v2
J224903.77-553625.7 -36.8 5190 4.50 -0.10 0.70 . . . v2
J225118.77-381438.6 183.9 4827 1.54 -1.83 1.97 . . . v2
J225127.45-504940.9 -39.0 4881 1.05 -1.65 2.25 . . . v2
J225629.26-472146.3 . . . . . . . . . . . . . . . . . . . . . 1
J225755.49-562253.9 181.3 4717 1.05 -2.39 3.92 . . . v2
J225910.89-482942.6 5.7 4826 1.15 -1.92 2.79 . . . v2
J230027.75-343043.4 . . . . . . . . . . . . . . . . . . v2 1
J230035.35-381608.7 38.3 4790 2.50 0.06 1.00 . . . v1
J230058.16-393501.4 -37.0 4772 1.62 -0.52 0.97 . . . v1
J230140.88-413753.6 . . . . . . . . . . . . . . . . . . v2 3
J230156.02-410843.4 . . . . . . . . . . . . . . . . . . v2 1,2
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Table 2 — Continued
Object vlos Teff log g [Fe/H] ξ [C/Fe] Selection Notes
(2MASS) (km s−1) (K) (km s−1)
J230208.96-405043.1 . . . . . . . . . . . . . . . . . . v2 1
J230251.15-411451.4 -84.3 4780 1.38 -2.40 2.55 . . . v2
J230448.59-431103.0 . . . . . . . . . . . . . . . . . . v2 1,2
J230634.68-385535.9 . . . . . . . . . . . . . . . . . . v1 3
J230639.92-294818.9 -12.2 4688 0.85 -2.66 4.43 -0.32 v2
J230647.47-303939.0 -148.7 4764 0.88 -1.57 2.11 . . . v2
J230745.33-281307.8 . . . . . . . . . . . . . . . . . . v1 1,2,3
J230859.70-532018.8 -139.1 4676 1.14 -2.43 2.89 . . . v2
J230917.73-532004.2 . . . . . . . . . . . . . . . . . . v2 1,2
J230948.74-384120.0 . . . . . . . . . . . . . . . . . . v1 1,2
J230958.05-580926.2 39.0 5215 1.75 -1.06 2.03 . . . v2
J231041.88-401411.7 19.7 4734 1.14 -2.35 2.75 . . . v2
J231223.21-462509.1 . . . . . . . . . . . . . . . . . . v2 1,2
J231242.11-015305.1 . . . . . . . . . . . . . . . . . . v2 1,2
J231251.96-440022.8 . . . . . . . . . . . . . . . . . . v2 1,2
J231342.08-465046.3 41.9 4924 2.08 -1.89 1.56 . . . v2
J231433.38-523439.3 -82.1 4925 1.90 -2.11 2.71 . . . v2
J231529.71-462235.1 -52.6 4622 0.95 -2.57 3.27 -0.20 v2
J231645.30-404728.2 . . . . . . . . . . . . . . . . . . v2 1
J231756.18-555332.4 267.3 4649 0.77 -2.10 3.86 . . . v2
J231845.22-280744.8 -38.1 4885 1.55 -1.73 2.02 . . . v2
J231849.69-575012.6 121.9 4896 2.06 -1.31 1.78 . . . v2
J232105.51-093254.7 60.9 4720 3.80 -0.27 0.70 . . . v2 2
J232205.07-414138.3 97.6 5400 4.90 -0.60 1.60 . . . v2
J232354.58-473023.4 -52.5 4820 2.15 -1.26 1.53 . . . v2
J232715.93-595258.3 -32.6 5000 4.20 -0.07 0.80 . . . v2
J232752.28-475202.3 106.8 4844 1.62 -1.78 1.94 . . . v2
J232922.88-102343.6 -95.8 5106 2.58 -2.16 1.23 . . . v2
J232956.10-565659.8 -26.6 5453 4.53 -0.70 2.30 . . . v2
J233348.55-163352.9 -6.3 4980 4.84 -0.43 2.09 . . . v2
J233624.25-470759.8 29.7 4884 1.90 -1.81 2.20 . . . v2
J233628.41-553742.6 21.7 4981 1.41 -1.80 2.70 . . . v2
J233652.73-574249.6 73.5 . . . . . . . . . . . . . . . v2 2,3
J234331.22-450953.3 46.5 . . . . . . . . . . . . . . . v2 2,3,4
J234343.67-161522.4 29.3 . . . . . . . . . . . . . . . v2 2,3,4
J234921.12-405759.0 -12.8 4750 4.20 -1.05 1.95 . . . v2
J235146.46-541146.8 -2.3 4350 3.45 -0.90 2.30 . . . v2
J235242.16-451355.1 0.6 . . . . . . . . . . . . . . . v1 2,3
J235351.50-224735.2 1.4 4627 0.97 -1.47 2.29 . . . v1
J235637.15-515552.9 -1.4 4858 3.90 -0.30 0.82 . . . v2
J235714.41-474944.8 -25.4 4852 4.00 -0.99 1.01 . . . v2
J235834.61-554917.0 26.4 5400 2.30 0.30 1.05 . . . v2
Note. — 1. Visual inspection revealed the target to be unambiguously metal-rich. 2. Ca II H & K in emission. 3. Broad spectral
features. 4. Evidence of binarity.
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Table 3
Metal-Poor Candidate Star Positions and Photometry
Object RA DEC V B − V J H K W1 W2
(2MASS)
J121325.53-380021.6 12:13:25.5 -38:00:21 11.27 0.81 9.92 9.49 9.43 9.36 9.39
J121812.33-372106.5 12:18:12.3 -37:21:06 14.91 1.09 12.82 12.24 12.11 12.05 12.06
J122800.24-303137.6 12:28:00.2 -30:31:38 14.12 1.12 11.94 11.35 11.24 11.17 11.20
J122851.02-300335.0 12:28:51.0 -30:03:35 13.17 0.92 11.24 10.75 10.60 10.61 10.60
J122859.57-293619.2 12:28:59.6 -29:36:19 13.29 1.29 10.64 10.07 9.84 9.79 9.77
J122934.47-323307.4 12:29:34.4 -32:33:07 12.59 0.97 10.62 10.09 9.97 9.91 9.94
J122950.34-304017.2 12:29:50.3 -30:40:17 12.84 0.84 11.07 10.57 10.46 10.40 10.42
J123015.17-305541.1 12:30:15.2 -30:55:41 13.07 0.87 11.46 10.98 10.92 10.87 10.89
J123100.36-300953.2 12:31:00.4 -30:09:53 11.92 0.83 10.17 9.70 9.50 9.46 9.46
J123118.86-311401.9 12:31:18.9 -31:14:02 13.30 1.14 11.32 10.73 10.63 10.59 10.62
J123122.75-301530.1 12:31:22.8 -30:15:30 12.71 0.72 11.16 10.68 10.60 10.51 10.51
J123221.73-285313.6 12:32:21.7 -28:53:14 13.61 1.32 10.84 10.24 10.07 9.92 9.89
J123227.40-301457.3 12:32:27.4 -30:14:57 13.14 0.82 11.39 10.89 10.78 10.72 10.74
J123249.92-300831.9 12:32:49.9 -30:08:32 13.13 0.97 11.22 10.70 10.64 10.56 10.58
J123359.78-294404.2 12:33:59.8 -29:44:04 11.20 0.82 9.55 9.04 8.97 8.88 8.89
J123539.62-272331.4 12:35:39.6 -27:23:31 13.23 0.86 11.61 11.14 11.06 11.03 11.04
J123543.81-303212.0 12:35:43.8 -30:32:12 13.56 0.98 11.54 10.96 10.87 10.82 10.78
J123643.63-024917.9 12:36:43.6 -02:49:18 13.20 0.82 11.31 10.77 10.69 10.65 10.66
J123800.46-282708.6 12:38:00.5 -28:27:09 13.84 1.02 11.98 11.47 11.36 11.28 11.29
J123851.73-305616.1 12:38:51.7 -30:56:16 11.83 0.81 10.19 9.68 9.67 9.57 9.60
J123918.93-264941.9 12:39:18.9 -26:49:42 13.48 1.04 11.47 10.96 10.79 10.71 10.69
J124055.64-251247.9 12:40:55.6 -25:12:48 12.19 0.89 10.29 9.80 9.67 9.61 9.61
J124253.59-252644.1 12:42:53.6 -25:26:44 13.53 0.83 11.87 11.38 11.34 11.25 11.28
J124331.99-240837.8 12:43:32.0 -24:08:38 11.79 0.92 9.92 9.38 9.28 9.21 9.24
J124404.57-303844.2 12:44:04.6 -30:38:44 13.51 0.88 11.84 11.36 11.28 11.24 11.28
J124624.44-270602.0 12:46:24.4 -27:06:02 13.72 0.89 11.88 11.33 11.24 11.15 11.17
J124650.85-202135.2 12:46:50.9 -20:21:35 13.18 1.03 11.18 10.64 10.49 10.48 10.48
J124712.11-211350.6 12:47:12.1 -21:13:51 13.07 0.82 11.29 10.83 10.68 10.64 10.63
J124724.33-253720.7 12:47:24.3 -25:37:21 13.70 0.97 11.67 11.08 11.01 10.95 10.99
J124727.86-143301.8 12:47:27.9 -14:33:02 13.51 1.12 11.32 10.74 10.61 10.55 10.54
J124729.01-224535.4 12:47:29.0 -22:45:35 12.83 0.95 11.03 10.48 10.37 10.33 10.36
J124748.75-202233.0 12:47:48.8 -20:22:33 12.10 0.86 10.46 10.00 9.91 9.86 9.87
J124820.62-201506.9 12:48:20.6 -20:15:07 12.99 0.86 11.42 10.95 10.88 10.83 10.86
J124945.02-264618.5 12:49:45.0 -26:46:19 12.87 0.97 10.91 10.33 10.22 10.14 10.16
J125006.07-203416.2 12:50:06.1 -20:34:16 13.08 0.87 11.35 10.86 10.76 10.72 10.73
J125036.76-211943.5 12:50:36.8 -21:19:44 12.97 1.00 10.99 10.46 10.34 10.30 10.30
J125148.15-272525.7 12:51:48.2 -27:25:26 13.32 0.71 11.69 11.23 11.15 11.10 11.10
J125258.31-191635.8 12:52:58.3 -19:16:36 10.90 0.73 9.55 9.05 8.95 8.91 8.94
J125307.86-225638.2 12:53:07.9 -22:56:38 13.11 0.83 11.29 10.76 10.68 10.61 10.63
J125335.64-261607.7 12:53:35.6 -26:16:08 13.25 0.81 11.64 11.19 11.12 11.07 11.09
J125357.66-265849.9 12:53:57.7 -26:58:50 13.42 0.92 11.47 10.88 10.82 10.75 10.77
J125404.87-144553.2 12:54:04.9 -14:45:53 10.51 0.82 9.04 8.55 8.54 8.36 8.36
J125607.34-254505.3 12:56:07.3 -25:45:05 12.81 0.94 10.96 10.38 10.29 10.22 10.26
J125704.60-105407.3 12:57:04.6 -10:54:07 13.73 0.99 11.66 11.11 11.00 10.93 10.92
J125817.07-182848.5 12:58:17.1 -18:28:49 13.54 0.98 11.62 11.08 10.97 10.90 10.93
J125845.73-171730.7 12:58:45.7 -17:17:31 12.96 0.87 11.31 10.79 10.73 10.60 10.60
J130202.89-133005.1 13:02:02.9 -13:30:05 13.57 1.07 11.44 10.88 10.75 10.67 10.68
J130815.23-053601.9 13:08:15.2 -05:36:02 12.97 1.03 10.91 10.37 10.27 10.19 10.20
J130958.14-175101.9 13:09:58.1 -17:51:02 11.57 0.90 9.75 9.24 9.14 9.06 9.08
J131110.83-052449.0 13:11:10.8 -05:24:49 12.88 0.68 11.43 10.93 10.88 10.86 10.88
J131211.17-082754.5 13:12:11.2 -08:27:55 13.20 0.93 11.37 10.88 10.72 10.66 10.65
J131224.90-053931.7 13:12:24.9 -05:39:32 13.39 0.97 11.56 10.96 10.88 10.84 10.84
J131311.19-205222.6 13:13:11.2 -20:52:23 13.49 0.97 11.59 11.02 10.93 10.84 10.86
J131404.35-083246.9 13:14:04.3 -08:32:47 12.79 0.96 10.88 10.32 10.21 10.13 10.15
J131543.49-213024.1 13:15:43.5 -21:30:24 12.72 0.92 10.82 10.30 10.18 10.10 10.12
J131549.29-140429.0 13:15:49.3 -14:04:29 13.32 0.85 11.63 11.11 11.00 10.97 10.96
J131612.23-141749.9 13:16:12.2 -14:17:50 13.62 1.10 11.31 10.73 10.62 10.53 10.53
J132109.71-095656.5 13:21:09.7 -09:56:57 13.77 1.11 11.46 10.98 10.74 10.55 10.52
J132206.81-125711.5 13:22:06.8 -12:57:12 13.28 1.02 11.31 10.77 10.64 10.56 10.58
J132310.08-053143.0 13:23:10.1 -05:31:43 11.18 0.78 9.46 8.94 8.84 8.76 8.76
J132328.18-084924.5 13:23:28.2 -08:49:25 13.21 0.78 11.55 11.08 11.01 10.93 10.93
J132339.07-161622.7 13:23:39.1 -16:16:23 13.62 0.92 11.72 11.17 11.06 10.99 11.00
J132352.61-063823.0 13:23:52.6 -06:38:23 13.09 0.91 11.07 10.56 10.44 10.37 10.36
J132400.06-174810.1 13:24:00.1 -17:48:10 12.40 0.86 10.64 10.12 10.06 9.99 9.99
J132442.75-160700.9 13:24:42.8 -16:07:01 12.22 0.87 10.39 9.83 9.72 9.65 9.68
J132544.89-150639.3 13:25:44.9 -15:06:39 13.42 0.96 11.41 10.84 10.73 10.65 10.68
J132604.50-152502.0 13:26:04.5 -15:25:02 11.46 1.00 9.54 8.95 8.85 8.74 8.77
J132649.82-065500.5 13:26:49.8 -06:55:01 13.60 0.96 11.74 11.21 11.08 10.96 10.97
J132701.65-070301.5 13:27:01.6 -07:03:02 13.30 1.07 11.07 10.51 10.44 10.25 10.26
J132722.65-165145.1 13:27:22.6 -16:51:45 12.62 0.82 10.92 10.43 10.36 10.28 10.31
J132736.76-171038.5 13:27:36.8 -17:10:39 12.53 0.74 10.85 10.40 10.32 10.23 10.24
J132751.40-180718.0 13:27:51.4 -18:07:18 12.44 0.88 11.54 11.02 10.88 10.89 10.90
J132809.17-154633.6 13:28:09.2 -15:46:34 12.78 0.81 11.00 10.51 10.41 10.33 10.34
J132841.04-011109.1 13:28:41.0 -01:11:09 13.68 1.06 11.69 11.15 11.00 10.93 10.94
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Table 3 — Continued
Object RA DEC V B − V J H K W1 W2
(2MASS)
J133030.29-155143.0 13:30:30.3 -15:51:43 11.34 0.91 9.41 8.84 8.71 8.62 8.64
J133142.29-001859.8 13:31:42.3 -00:19:00 13.61 1.02 11.45 10.85 10.78 10.70 10.72
J133456.89-115027.0 13:34:56.9 -11:50:27 13.98 1.10 11.74 11.15 11.00 10.96 10.98
J133514.03-011052.4 13:35:14.0 -01:10:52 11.93 0.98 9.90 9.34 9.23 9.16 9.19
J133846.30-081659.4 13:38:46.3 -08:16:59 13.20 0.83 11.51 10.99 10.93 10.85 10.87
J134254.05-071700.5 13:42:54.1 -07:17:01 12.03 1.11 10.03 9.45 9.30 9.19 9.20
J134346.34-080605.8 13:43:46.4 -08:06:06 12.06 1.06 10.26 9.71 9.57 9.44 9.46
J134521.11-073054.5 13:45:21.1 -07:30:55 12.46 1.07 10.45 9.87 9.75 9.66 9.68
J135216.59-355425.8 13:52:16.5 -35:54:25 14.54 0.79 12.94 12.47 12.37 12.32 12.31
J135841.47-315110.2 13:58:41.4 -31:51:10 11.27 0.86 9.75 9.34 9.22 9.18 9.22
J140100.52-283026.4 14:01:00.5 -28:30:26 12.63 0.81 11.11 10.64 10.59 10.53 10.56
J140132.79-281333.2 14:01:32.8 -28:13:33 13.23 1.02 11.32 10.73 10.65 10.58 10.62
J140746.32-280908.1 14:07:46.3 -28:09:08 12.81 0.77 11.43 10.95 10.88 10.85 10.88
J140825.63-292902.6 14:08:25.6 -29:29:03 13.51 1.06 11.54 10.97 10.89 10.79 10.80
J140955.13-284425.9 14:09:55.1 -28:44:26 11.83 0.74 10.22 9.74 9.67 9.59 9.60
J141032.84-281633.9 14:10:32.8 -28:16:34 12.23 1.15 10.12 9.55 9.40 9.32 9.34
J141110.08-230207.4 14:11:10.1 -23:02:07 13.22 0.90 11.58 11.09 11.04 10.99 11.01
J141403.15-234440.0 14:14:03.2 -23:44:40 13.58 0.89 11.95 11.47 11.41 11.37 11.40
J141544.41-251932.2 14:15:44.4 -25:19:32 13.14 1.46 10.01 9.43 9.18 9.05 9.03
J141546.80-223818.0 14:15:46.8 -22:38:18 13.52 0.73 11.86 11.36 11.29 11.20 11.21
J141712.51-203858.0 14:17:12.5 -20:38:58 12.95 0.90 11.19 10.72 10.61 10.56 10.58
J141733.51-274514.4 14:17:33.5 -27:45:14 13.51 1.07 11.70 11.20 11.11 11.04 11.07
J141738.40-264733.4 14:17:38.4 -26:47:33 13.16 0.88 11.40 10.85 10.77 10.67 10.71
J141759.95-241546.3 14:18:00.0 -24:15:46 12.80 0.90 10.88 10.36 10.24 10.14 10.15
J141809.26-185954.9 14:18:09.3 -18:59:55 12.65 1.42 9.81 9.22 9.03 8.90 8.89
J141826.98-232010.1 14:18:27.0 -23:20:10 13.60 0.99 11.64 11.07 11.02 10.92 10.96
J141924.83-230737.1 14:19:24.8 -23:07:37 13.24 1.06 11.20 10.69 10.53 10.46 10.49
J142030.32-272946.0 14:20:30.3 -27:29:46 12.09 0.87 10.44 9.91 9.85 9.76 9.79
J142046.66-200010.0 14:20:46.7 -20:00:10 13.24 0.89 11.34 10.79 10.71 10.63 10.65
J142051.35-235202.5 14:20:51.4 -23:52:03 14.06 1.16 11.75 11.18 11.04 10.99 11.00
J142110.86-214813.6 14:21:10.9 -21:48:14 12.22 0.88 10.59 10.09 10.02 9.94 9.97
J142149.04-241054.7 14:21:49.0 -24:10:55 13.50 0.85 11.71 11.15 11.11 11.01 11.01
J142332.96-185957.3 14:23:33.0 -18:59:57 13.69 0.95 11.63 11.16 10.98 10.93 10.92
J142552.89-264742.8 14:25:52.9 -26:47:43 13.47 1.13 11.46 10.86 10.75 10.68 10.71
J142605.25-135652.2 14:26:05.3 -13:56:52 13.62 1.07 11.47 10.87 10.72 10.67 10.69
J142805.73-135317.4 14:28:05.7 -13:53:17 12.05 0.92 10.12 9.57 9.50 9.41 9.44
J142916.03-143535.7 14:29:16.0 -14:35:36 12.01 0.76 10.38 9.91 9.80 9.74 9.76
J142924.23-155149.2 14:29:24.2 -15:51:49 13.29 0.76 11.71 11.20 11.10 11.05 11.06
J143057.62-152345.9 14:30:57.6 -15:23:46 13.16 0.87 11.16 10.65 10.55 10.46 10.47
J143409.52-102449.5 14:34:09.5 -10:24:50 13.80 0.99 11.69 11.13 11.01 10.94 10.96
J143412.73-120856.6 14:34:12.7 -12:08:57 13.58 1.02 11.32 10.75 10.61 10.53 10.51
J143428.10-121449.7 14:34:28.1 -12:14:50 13.88 0.99 11.90 11.32 11.23 11.17 11.20
J143630.55-134523.2 14:36:30.6 -13:45:23 13.54 1.02 11.46 10.90 10.80 10.68 10.68
J143642.51-071510.4 14:36:42.5 -07:15:10 11.93 0.79 10.27 9.80 9.71 9.64 9.65
J143643.71-115050.4 14:36:43.7 -11:50:50 13.65 0.95 11.83 11.25 11.17 11.11 11.13
J143715.34-093654.3 14:37:15.3 -09:36:54 12.95 1.05 10.97 10.37 10.25 10.19 10.21
J143801.19-120444.3 14:38:01.2 -12:04:44 13.17 1.04 11.22 10.66 10.55 10.47 10.49
J143816.29-115033.6 14:38:16.3 -11:50:34 13.07 1.05 11.12 10.56 10.47 10.16 10.18
J144254.60-124252.9 14:42:54.6 -12:42:53 13.04 0.95 11.24 10.74 10.65 10.59 10.61
J144314.82-020618.1 14:43:14.8 -02:06:18 12.07 1.13 9.88 9.29 9.18 9.07 9.10
J144357.61-054833.1 14:43:57.6 -05:48:33 12.72 0.89 10.86 10.30 10.22 10.11 10.14
J144421.17-033727.0 14:44:21.2 -03:37:27 13.14 0.87 11.28 10.74 10.65 10.54 10.57
J144458.47-030536.1 14:44:58.5 -03:05:36 13.38 0.73 11.73 11.26 11.17 11.10 11.11
J144747.67-012248.2 14:47:47.7 -01:22:48 13.18 0.87 11.50 10.96 10.88 10.79 10.82
J144758.79-001415.8 14:47:58.8 -00:14:16 13.36 0.83 11.58 11.07 10.98 10.89 10.89
J144809.90-000442.9 14:48:09.9 -00:04:43 12.97 0.91 11.23 10.69 10.63 10.54 10.58
J145108.09-014250.2 14:51:08.1 -01:42:50 13.26 0.88 11.49 11.02 10.89 10.80 10.79
J150141.47-202820.6 15:01:41.5 -20:28:21 13.94 1.00 11.97 11.47 11.39 11.20 11.19
J150159.91-261349.4 15:01:59.9 -26:13:49 11.51 0.98 9.48 8.95 8.82 8.74 8.77
J150237.42-244219.1 15:02:37.4 -24:42:19 11.60 0.93 9.88 9.41 9.30 9.23 9.27
J150240.73-224229.8 15:02:40.7 -22:42:30 13.66 0.93 11.83 11.31 11.19 11.15 11.18
J150244.65-224204.0 15:02:44.7 -22:42:04 14.04 0.99 11.98 11.44 11.33 11.23 11.24
J150403.34-203127.7 15:04:03.4 -20:31:28 . . . . . . 10.84 10.30 10.24 10.15 10.18
J150425.56-223148.7 15:04:25.6 -22:31:49 13.17 0.87 11.33 10.83 10.74 10.63 10.65
J150514.41-211719.6 15:05:14.4 -21:17:20 13.94 0.96 11.97 11.41 11.32 11.24 11.25
J150523.83-232311.0 15:05:23.8 -23:23:11 12.99 1.05 10.71 10.12 9.99 9.91 9.89
J150528.98-222309.3 15:05:29.0 -22:23:09 13.01 0.91 11.14 10.65 10.51 10.44 10.45
J150545.31-210120.0 15:05:45.3 -21:01:20 13.09 0.89 11.23 10.69 10.60 10.55 10.56
J150547.08-221557.3 15:05:47.1 -22:15:57 13.68 0.95 11.97 11.46 11.38 11.31 11.34
J150600.72-215741.5 15:06:00.7 -21:57:42 12.99 0.92 11.08 10.56 10.43 10.32 10.34
J150601.36-250831.9 15:06:01.3 -25:08:31 12.45 0.98 10.50 10.00 9.87 9.79 9.79
J150628.63-210438.7 15:06:28.6 -21:04:39 13.78 1.01 11.96 11.40 11.31 11.21 11.25
J150652.36-254707.1 15:06:52.3 -25:47:07 13.14 1.17 11.15 10.59 10.42 10.35 10.38
J150657.58-223255.0 15:06:57.6 -22:32:55 13.10 0.92 11.35 10.86 10.77 10.72 10.75
J150710.80-205510.8 15:07:10.8 -20:55:11 13.86 0.99 11.94 11.42 11.31 11.26 11.28
J150725.60-203421.8 15:07:25.6 -20:34:22 13.80 0.95 11.89 11.36 11.23 11.17 11.19
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J150817.45-200757.4 15:08:17.5 -20:07:57 13.83 0.81 11.94 11.42 11.32 11.23 11.24
J150852.39-224919.0 15:08:52.4 -22:49:19 14.20 1.14 11.98 11.42 11.30 11.21 11.24
J150901.99-215246.9 15:09:02.0 -21:52:47 12.22 0.78 10.51 10.05 9.97 9.88 9.90
J150939.48-211928.4 15:09:39.5 -21:19:28 12.86 0.99 10.86 10.30 10.18 10.09 10.12
J150943.10-202529.9 15:09:43.1 -20:25:29 . . . . . . 11.68 11.21 11.08 11.03 11.04
J151001.59-192643.3 15:10:01.6 -19:26:43 13.68 0.84 11.86 11.35 11.34 11.21 11.22
J151010.07-202030.7 15:10:10.1 -20:20:31 13.92 0.98 11.91 11.38 11.27 11.18 11.20
J151113.24-213003.2 15:11:13.2 -21:30:03 12.66 0.85 10.65 10.13 10.03 9.93 9.91
J151158.29-202516.0 15:11:58.3 -20:25:16 13.54 0.86 11.67 11.19 11.13 11.02 11.04
J151204.86-212845.2 15:12:04.9 -21:28:45 13.52 0.97 11.28 10.72 10.53 10.47 10.45
J151300.69-212000.0 15:13:00.7 -21:20:00 13.80 0.80 11.91 11.42 11.35 11.29 11.29
J151305.06-214546.5 15:13:05.1 -21:45:47 13.63 0.94 11.90 11.43 11.34 11.29 11.31
J154825.93-395925.8 15:48:25.9 -39:59:25 13.56 1.11 11.35 10.88 10.79 10.59 10.59
J155145.68-393538.2 15:51:45.6 -39:35:38 12.96 1.10 10.78 10.36 10.20 10.12 10.12
J155212.12-393422.7 15:52:12.1 -39:34:22 13.63 0.87 11.92 11.55 11.41 11.36 11.37
J155410.62-325516.7 15:54:10.6 -32:55:16 13.82 1.01 11.66 11.07 10.98 10.90 10.92
J155422.58-334156.7 15:54:22.5 -33:41:56 11.39 0.97 9.51 9.08 8.94 8.89 8.91
J155730.10-293922.7 15:57:30.1 -29:39:23 13.15 0.97 11.13 10.61 10.50 10.39 10.40
J155837.56-373411.3 15:58:37.5 -37:34:11 10.77 0.65 9.24 8.91 8.79 8.72 8.71
J155848.49-360337.0 15:58:48.5 -36:03:37 12.96 1.08 10.93 10.40 10.28 10.13 10.16
J155921.32-341626.1 15:59:21.3 -34:16:26 12.57 0.84 10.86 10.52 10.39 10.32 10.36
J155922.28-385356.0 15:59:22.2 -38:53:56 12.92 1.09 10.81 10.26 10.18 10.03 10.07
J155952.35-320738.8 15:59:52.3 -32:07:38 14.61 0.68 12.78 12.38 12.28 12.18 12.22
J160022.63-003139.7 16:00:22.6 -00:31:40 13.43 0.91 11.54 11.05 10.97 10.92 10.94
J160058.80-330756.4 16:00:58.8 -33:07:56 13.48 0.90 11.70 11.32 11.25 11.17 11.18
J160114.19-002734.9 16:01:14.2 -00:27:35 13.21 0.86 11.36 10.82 10.76 10.67 10.69
J160226.98-220056.9 16:02:27.0 -22:00:57 12.79 0.88 10.77 10.24 10.12 10.04 10.04
J160527.88-204219.3 16:05:27.9 -20:42:19 11.54 0.96 9.55 9.06 8.96 8.88 8.89
J160529.44-254335.1 16:05:29.4 -25:43:35 12.03 1.57 9.72 9.15 8.98 8.90 8.93
J160604.52-350819.5 16:06:04.5 -35:08:19 13.53 1.04 11.56 11.10 10.91 10.81 10.83
J160611.18-362035.6 16:06:11.1 -36:20:35 13.45 1.24 11.17 10.60 10.47 10.33 10.37
J160616.44-323710.3 16:06:16.4 -32:37:10 12.23 0.80 10.62 10.22 10.16 10.03 10.05
J160630.04-000408.3 16:06:30.0 -00:04:08 13.41 1.04 11.29 10.71 10.62 10.51 10.53
J160645.42-321617.9 16:06:45.4 -32:16:17 13.86 0.77 12.28 11.90 11.82 11.71 11.74
J160648.60-295316.3 16:06:48.6 -29:53:16 13.22 0.94 11.32 10.80 10.73 10.65 10.67
J160656.06-370731.4 16:06:56.0 -37:07:31 11.69 0.69 10.31 9.99 9.86 9.81 9.80
J160728.40-235137.9 16:07:28.4 -23:51:38 12.44 1.35 9.65 9.09 8.86 8.76 8.72
J160729.51-002428.9 16:07:29.5 -00:24:29 13.38 1.10 11.18 10.62 10.48 10.38 10.39
J160732.39-225038.1 16:07:32.3 -22:50:38 11.66 0.67 10.26 9.91 9.83 9.75 9.75
J160735.32-320847.2 16:07:35.3 -32:08:47 . . . . . . 12.58 12.04 11.91 11.77 11.78
J160741.38-331457.5 16:07:41.3 -33:14:57 10.98 0.75 9.63 9.22 9.12 9.00 9.03
J160808.90-294321.0 16:08:08.9 -29:43:21 13.14 0.87 11.62 11.20 11.10 11.01 11.03
J160813.89-201718.1 16:08:13.9 -20:17:18 12.79 0.83 11.02 10.66 10.55 10.47 10.49
J160832.69-343859.5 16:08:32.6 -34:38:59 14.61 0.87 12.99 12.56 12.43 12.43 12.44
J160842.93-282018.2 16:08:42.9 -28:20:18 12.20 0.83 10.66 10.27 10.19 10.14 10.14
J160949.84-202604.1 16:09:49.9 -20:26:04 12.56 0.94 10.66 10.16 10.10 10.01 10.02
J161011.26-344622.6 16:10:11.2 -34:46:22 13.36 0.98 11.33 10.85 10.70 10.60 10.63
J161025.60-212539.8 16:10:25.6 -21:25:40 13.37 0.91 11.44 10.97 10.86 10.77 10.77
J161039.68-244356.5 16:10:39.6 -24:43:56 13.42 1.04 11.33 10.78 10.67 10.57 10.60
J161058.76-281143.5 16:10:58.7 -28:11:43 13.99 1.08 11.97 11.46 11.33 11.29 11.32
J161114.94-320449.4 16:11:14.9 -32:04:49 10.87 0.88 9.05 8.65 8.52 8.45 8.48
J161120.84-240248.2 16:11:20.9 -24:02:48 13.46 1.01 11.40 10.91 10.78 10.71 10.69
J161146.67-242705.5 16:11:46.6 -24:27:05 14.69 0.73 12.93 12.59 12.45 12.38 12.40
J161149.93-001057.3 16:11:49.9 -00:10:57 13.51 0.85 11.75 11.24 11.13 11.10 11.12
J161211.01-281812.7 16:12:11.0 -28:18:12 10.30 0.72 9.16 8.72 8.65 8.48 8.48
J161246.46-290019.6 16:12:46.5 -29:00:20 10.38 0.73 9.15 8.64 8.62 8.54 8.57
J161310.50-255622.1 16:13:10.5 -25:56:22 13.27 0.86 11.38 10.91 10.77 10.70 10.70
J161328.28-201340.6 16:13:28.2 -20:13:40 12.46 0.87 10.84 10.48 10.41 10.30 10.32
J161343.74-251738.5 16:13:43.7 -25:17:38 11.10 0.79 9.30 8.89 8.77 8.69 8.70
J161357.00-275710.1 16:13:57.0 -27:57:10 12.69 0.91 11.03 10.69 10.54 10.49 10.51
J161411.20-203338.2 16:14:11.2 -20:33:38 13.30 0.70 11.88 11.56 11.44 11.34 11.33
J161458.93-203934.1 16:14:58.9 -20:39:34 13.07 0.93 11.13 10.62 10.53 10.46 10.49
J161500.40-214855.7 16:15:00.4 -21:48:56 13.54 0.97 11.35 10.77 10.64 10.56 10.57
J161501.58-233935.6 16:15:01.5 -23:39:35 12.30 0.95 10.28 9.77 9.61 9.58 9.60
J161517.54-215105.2 16:15:17.5 -21:51:05 13.19 0.98 11.40 10.90 10.86 10.81 10.84
J161535.45-215344.0 16:15:35.5 -21:53:44 13.44 0.94 11.32 10.79 10.68 10.61 10.60
J161548.06-235537.7 16:15:48.0 -23:55:37 11.16 0.76 9.54 9.19 9.07 8.98 9.02
J161554.20-040406.8 16:15:54.2 -04:04:07 13.66 1.01 11.79 11.27 11.16 11.13 11.15
J161627.72-064016.5 16:16:27.7 -06:40:17 13.92 0.99 11.85 11.29 11.20 11.13 11.14
J161641.59-221829.6 16:16:41.6 -22:18:30 . . . . . . 10.91 10.33 10.22 10.12 10.13
J161642.05-325700.1 16:16:42.0 -32:57:00 12.17 0.83 10.35 9.89 9.83 9.71 9.73
J161652.02-215423.7 16:16:52.0 -21:54:23 12.98 1.08 10.59 10.02 9.86 9.74 9.73
J161659.56-050617.1 16:16:59.6 -05:06:17 13.68 0.88 11.72 11.20 11.08 11.01 11.03
J161707.08-053448.0 16:17:07.1 -05:34:48 13.86 0.90 11.81 11.28 11.18 11.08 11.09
J161708.40-054214.1 16:17:08.4 -05:42:14 14.06 0.85 11.88 11.34 11.24 11.16 11.15
J161739.03-260632.0 16:17:39.0 -26:06:32 13.98 1.07 11.11 10.62 10.47 10.30 10.27
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J161751.67-334450.6 16:17:51.6 -33:44:50 11.72 0.73 10.15 9.78 9.69 9.61 9.62
J161755.06-250116.5 16:17:55.0 -25:01:16 13.19 1.07 10.85 10.38 10.23 10.12 10.12
J161756.72-061016.1 16:17:56.7 -06:10:16 13.64 0.97 11.39 10.89 10.75 10.63 10.64
J161804.87-250859.4 16:18:04.9 -25:08:59 13.52 1.14 11.01 10.51 10.33 10.22 10.20
J161808.01-035215.0 16:18:08.0 -03:52:15 13.92 0.98 11.84 11.30 11.20 11.10 11.13
J161829.54-253223.8 16:18:29.6 -25:32:24 13.25 1.08 10.65 10.13 9.99 9.82 9.81
J161835.53-261536.3 16:18:35.5 -26:15:36 13.88 1.08 11.04 10.51 10.33 10.17 10.13
J161842.77-201326.6 16:18:42.8 -20:13:27 14.33 1.25 11.40 10.80 10.58 10.47 10.43
J161843.39-020452.4 16:18:43.4 -02:04:52 13.47 0.97 11.53 10.98 10.94 10.85 10.86
J161849.74-014439.0 16:18:49.8 -01:44:39 12.78 0.74 11.34 10.80 10.71 10.65 10.67
J161901.32-053606.7 16:19:01.3 -05:36:07 12.98 0.99 10.88 10.39 10.28 10.21 10.23
J161903.88-032338.4 16:19:03.9 -03:23:38 12.25 0.99 10.09 9.59 9.47 9.42 9.44
J161933.95-222829.6 16:19:34.0 -22:28:30 11.45 1.05 9.23 8.66 8.51 8.44 8.46
J161943.09-022431.2 16:19:43.1 -02:24:31 12.30 0.79 10.48 9.94 9.86 9.76 9.79
J162034.43-205657.8 16:20:34.4 -20:56:57 . . . . . . 9.74 9.29 9.15 9.06 9.08
J162042.39-030651.8 16:20:42.4 -03:06:52 14.00 1.01 11.91 11.39 11.32 11.23 11.26
J162047.14-260616.3 16:20:47.1 -26:06:16 14.67 1.04 12.36 11.89 11.79 11.63 11.66
J162318.05-311043.1 16:23:18.0 -31:10:43 14.42 1.10 12.64 12.13 11.98 11.90 11.92
J162330.94-041243.3 16:23:30.9 -04:12:43 13.87 1.07 11.55 10.98 10.81 10.72 10.71
J162352.93-202413.4 16:23:52.9 -20:24:13 14.28 1.26 11.35 10.76 10.58 10.42 10.40
J162353.51-315154.7 16:23:53.5 -31:51:54 12.97 1.20 10.62 10.05 9.86 9.73 9.71
J162358.69-030356.9 16:23:58.7 -03:03:57 12.31 0.86 10.49 9.97 9.90 9.82 9.86
J162457.57-030428.7 16:24:57.6 -03:04:29 12.68 0.98 10.66 10.12 9.98 9.88 9.89
J162546.95-335412.0 16:25:46.9 -33:54:11 12.51 0.88 10.51 10.14 10.00 9.88 9.89
J162607.92-202528.0 16:26:07.9 -20:25:27 14.50 1.20 11.93 11.39 11.25 11.12 11.15
J162719.51-023807.9 16:27:19.5 -02:38:08 13.11 1.06 11.01 10.45 10.31 10.19 10.19
J162747.03-331403.1 16:27:47.0 -33:14:03 12.81 1.44 10.11 9.53 9.35 9.22 9.26
J162811.79-015518.9 16:28:11.8 -01:55:19 12.64 1.05 10.49 9.90 9.81 9.71 9.73
J163026.14-334249.8 16:30:26.1 -33:42:49 12.70 0.77 10.99 10.64 10.54 10.46 10.47
J163114.30-001305.5 16:31:14.3 -00:13:06 13.84 1.06 11.87 11.28 11.18 11.07 11.10
J163124.37-000005.3 16:31:24.4 -00:00:05 11.72 1.05 9.59 9.00 8.86 8.81 8.80
J163524.07-335950.9 16:35:24.0 -33:59:50 13.54 0.85 11.78 11.39 11.26 11.20 11.24
J171257.15-221421.5 17:12:57.1 -22:14:21 13.30 1.08 10.97 10.53 10.34 10.23 10.24
J171305.97-344246.8 17:13:05.9 -34:42:46 12.31 1.02 10.12 9.73 9.60 9.48 9.51
J171346.40-225227.0 17:13:46.4 -22:52:27 11.46 1.01 9.57 9.11 8.97 8.87 8.89
J171514.13-225143.6 17:15:14.1 -22:51:43 11.07 1.01 9.05 8.67 8.50 8.40 8.42
J180856.81-210630.0 18:08:56.8 -21:06:30 12.92 0.70 11.31 11.01 10.88 10.78 10.77
J181503.64-375120.7 18:15:03.6 -37:51:20 12.87 1.01 10.80 10.29 10.19 10.12 10.13
J181919.19-202925.4 18:19:19.2 -20:29:25 11.09 1.06 9.37 9.00 8.83 8.75 8.78
J181931.28-371313.6 18:19:31.2 -37:13:13 11.63 1.05 9.57 9.01 8.90 8.80 8.84
J182030.65-201601.3 18:20:30.6 -20:16:01 10.72 0.81 9.34 9.01 8.89 8.80 8.83
J182049.23-341948.0 18:20:49.2 -34:19:48 . . . . . . 11.23 10.69 10.53 10.40 10.44
J182938.67-201048.4 18:29:38.5 -20:10:48 . . . . . . 10.12 9.72 9.61 9.49 9.53
J183214.23-382940.7 18:32:14.2 -38:29:40 13.87 0.80 12.20 11.70 11.64 11.58 11.62
J183713.28-314109.3 18:37:13.2 -31:41:09 12.47 0.82 10.65 10.12 10.04 9.90 9.90
J192532.78-282858.1 19:25:32.7 -28:28:58 14.61 0.85 12.90 12.43 12.32 12.26 12.29
J192608.45-292547.2 19:26:08.4 -29:25:47 13.61 0.96 11.64 11.07 10.97 10.87 10.88
J192812.00-290022.4 19:28:12.0 -29:00:22 12.03 1.01 10.06 9.48 9.37 9.28 9.28
J195414.01-512227.7 19:54:14.0 -51:22:28 13.22 1.00 11.29 10.73 10.62 10.57 10.59
J195415.28-522918.7 19:54:15.3 -52:29:19 12.99 0.74 11.87 11.35 11.28 11.26 11.29
J195426.85-482214.9 19:54:26.9 -48:22:15 13.47 0.92 11.72 11.20 11.15 11.05 11.08
J195526.11-485701.4 19:55:26.1 -48:57:01 13.65 0.90 11.94 11.41 11.35 11.32 11.35
J195600.80-502028.4 19:56:00.8 -50:20:28 13.23 0.95 11.61 11.08 11.00 10.98 11.02
J195722.73-451203.5 19:57:22.7 -45:12:04 13.40 0.89 11.70 11.22 11.13 11.09 11.11
J195746.62-445128.9 19:57:46.6 -44:51:29 14.26 1.20 11.94 11.35 11.19 11.11 11.11
J195800.96-520536.2 19:58:01.0 -52:05:36 12.78 0.83 11.10 10.53 10.49 10.40 10.44
J195804.09-474938.9 19:58:04.1 -47:49:39 13.23 0.89 11.37 10.82 10.70 10.66 10.66
J195823.33-460902.1 19:58:23.3 -46:09:02 13.70 1.05 11.95 11.42 11.35 11.33 11.37
J195827.53-492944.6 19:58:27.5 -49:29:45 13.63 1.04 11.55 10.98 10.87 10.79 10.82
J195844.58-510307.9 19:58:44.6 -51:03:08 13.49 1.01 11.41 10.86 10.68 10.64 10.63
J195857.47-504311.4 19:58:57.5 -50:43:12 13.22 0.83 11.57 11.08 10.97 10.95 10.98
J195926.37-460340.4 19:59:26.4 -46:03:40 13.71 1.28 11.55 10.95 10.83 10.76 10.78
J195949.45-460620.5 19:59:49.5 -46:06:21 14.06 1.51 11.06 10.47 10.21 10.10 10.07
J195953.38-455541.4 19:59:53.4 -45:55:41 12.86 1.12 10.71 10.15 10.01 9.94 9.94
J200008.05-525151.1 20:00:08.1 -52:51:51 12.78 1.04 10.87 10.29 10.21 10.13 10.15
J200012.21-502509.4 20:00:12.2 -50:25:09 10.59 0.70 9.43 8.91 8.84 8.78 8.81
J200355.30-502810.2 20:03:55.3 -50:28:10 11.93 0.85 10.11 9.52 9.44 9.36 9.37
J200405.97-555517.3 20:04:06.0 -55:55:17 13.66 0.95 11.70 11.14 11.05 10.99 11.02
J200426.29-441911.4 20:04:26.3 -44:19:11 13.18 0.70 11.78 11.27 11.21 11.02 11.03
J200516.78-561311.1 20:05:16.8 -56:13:11 13.64 0.99 11.51 10.94 10.83 10.74 10.76
J200528.77-543126.0 20:05:28.8 -54:31:26 12.09 0.76 10.37 9.90 9.80 9.74 9.75
J200713.06-435609.7 20:07:13.1 -43:56:10 13.36 1.17 10.99 10.39 10.24 10.18 10.20
J200814.18-542913.1 20:08:14.2 -54:29:13 13.46 1.03 11.38 10.81 10.69 10.58 10.59
J200830.53-462846.6 20:08:30.5 -46:28:47 13.24 0.90 11.49 10.96 10.89 10.80 10.82
J200949.94-531934.0 20:09:50.0 -53:19:34 13.37 0.90 11.57 11.04 10.87 10.66 10.65
J201033.49-445401.9 20:10:33.5 -44:54:02 13.42 1.06 11.42 10.85 10.73 10.64 10.66
The Best and Brightest Metal-Poor Stars 25
Table 3 — Continued
Object RA DEC V B − V J H K W1 W2
(2MASS)
J201211.39-561618.1 20:12:11.4 -56:16:18 11.15 0.82 9.44 8.92 8.80 8.73 8.75
J201335.24-540449.3 20:13:35.2 -54:04:49 13.13 0.83 11.42 10.89 10.80 10.73 10.76
J201524.98-222100.7 20:15:24.9 -22:21:00 12.19 1.05 10.06 9.48 9.36 9.30 9.32
J201531.32-571947.0 20:15:31.3 -57:19:47 11.87 0.92 10.07 9.52 9.39 9.34 9.34
J201558.31-564847.0 20:15:58.3 -56:48:47 13.41 1.00 11.53 10.95 10.83 10.77 10.75
J201749.89-440400.0 20:17:49.9 -44:04:00 12.47 0.77 10.96 10.50 10.44 10.35 10.36
J201910.38-433849.6 20:19:10.4 -43:38:50 12.62 0.85 10.87 10.37 10.27 10.21 10.23
J201914.28-540455.3 20:19:14.3 -54:04:55 13.03 0.81 11.32 10.78 10.70 10.65 10.68
J201940.99-292226.8 20:19:41.0 -29:22:27 11.65 0.87 9.81 9.28 9.15 8.97 8.96
J202009.20-481343.9 20:20:09.2 -48:13:44 12.44 0.97 10.48 9.92 9.78 9.71 9.70
J202123.89-515742.7 20:21:23.9 -51:57:43 13.27 0.90 11.44 10.87 10.83 10.67 10.67
J202140.45-535023.0 20:21:40.5 -53:50:23 11.98 0.88 10.18 9.67 9.60 9.50 9.53
J202141.07-555031.4 20:21:41.1 -55:50:31 11.84 0.74 10.29 9.83 9.74 9.67 9.69
J202148.39-291746.7 20:21:48.3 -29:17:46 13.57 0.85 11.99 11.59 11.47 11.43 11.44
J202217.63-555640.7 20:22:17.6 -55:56:41 12.81 0.85 11.14 10.60 10.52 10.44 10.47
J202226.93-301151.0 20:22:26.9 -30:11:51 13.52 0.93 11.78 11.24 11.16 11.08 11.11
J202310.52-250158.8 20:23:10.5 -25:01:59 13.39 0.79 11.65 11.15 11.05 10.98 11.00
J202326.86-234543.5 20:23:26.9 -23:45:44 13.05 0.96 11.02 10.46 10.34 10.29 10.27
J202345.93-245456.9 20:23:45.9 -24:54:57 12.10 1.01 10.08 9.56 9.44 9.39 9.40
J202413.10-285218.0 20:24:13.1 -28:52:18 13.56 0.81 11.91 11.45 11.37 11.31 11.33
J202421.22-265643.6 20:24:21.2 -26:56:44 12.88 1.16 10.69 10.10 9.98 9.88 9.89
J202424.59-252955.1 20:24:24.6 -25:29:55 12.27 0.99 10.30 9.72 9.60 9.54 9.55
J202442.85-261900.3 20:24:42.8 -26:19:00 12.41 0.69 11.03 10.68 10.58 10.51 10.53
J202509.07-221500.3 20:25:09.1 -22:15:00 12.00 0.60 11.92 11.45 11.32 11.32 11.36
J202512.12-311007.1 20:25:12.1 -31:10:07 12.80 0.84 11.18 10.67 10.60 10.55 10.58
J202512.44-315254.3 20:25:12.4 -31:52:54 13.05 0.99 11.91 11.43 11.33 11.37 11.40
J202526.29-320856.8 20:25:26.3 -32:08:57 13.49 0.80 11.89 11.42 11.34 11.28 11.29
J202543.67-271736.6 20:25:43.7 -27:17:37 13.13 0.89 11.43 10.94 10.79 10.72 10.73
J202556.64-491552.6 20:25:56.6 -49:15:53 12.01 0.92 10.22 9.71 9.58 9.49 9.50
J202607.83-315423.7 20:26:07.8 -31:54:24 13.46 1.01 11.60 11.06 10.97 10.94 10.98
J202647.30-285509.6 20:26:47.3 -28:55:10 14.00 1.10 11.52 10.94 10.79 10.82 10.83
J202649.50-473428.1 20:26:49.5 -47:34:28 12.22 0.85 10.47 9.96 9.88 9.79 9.82
J202659.69-312311.2 20:26:59.7 -31:23:11 13.69 0.92 11.80 11.20 11.13 11.05 11.07
J202708.93-350541.7 20:27:08.9 -35:05:42 13.45 0.99 11.54 11.01 10.88 10.80 10.82
J202712.82-284827.8 20:27:12.8 -28:48:28 13.08 0.84 11.29 10.76 10.66 10.56 10.59
J202726.00-243042.4 20:27:26.0 -24:30:42 13.33 0.86 11.61 11.06 11.00 10.95 10.98
J202730.71-255837.6 20:27:30.7 -25:58:38 13.48 0.96 11.71 11.17 11.09 11.04 11.06
J202735.43-205418.4 20:27:35.4 -20:54:18 13.69 0.91 11.97 11.46 11.40 11.34 11.38
J202737.90-262741.7 20:27:37.9 -26:27:41 10.63 0.83 9.12 8.65 8.57 8.52 8.56
J202744.84-422357.3 20:27:44.8 -42:23:57 11.52 0.76 10.01 9.55 9.47 9.38 9.39
J202753.01-514113.7 20:27:53.0 -51:41:14 12.19 0.99 10.22 9.62 9.50 9.43 9.45
J202755.18-213413.2 20:27:55.2 -21:34:13 13.04 0.92 11.15 10.67 10.53 10.43 10.43
J202800.57-561727.8 20:28:00.6 -56:17:28 13.93 1.19 11.68 11.10 10.95 10.76 10.74
J202822.77-530218.3 20:28:22.8 -53:02:18 13.37 0.91 11.50 10.93 10.84 10.77 10.79
J202845.49-263810.3 20:28:45.4 -26:38:10 10.29 0.67 9.22 8.88 8.73 8.64 8.68
J202852.85-222246.4 20:28:52.9 -22:22:46 13.45 0.81 11.75 11.27 11.20 11.11 11.13
J202900.62-215735.4 20:29:00.6 -21:57:35 12.56 0.87 10.92 10.44 10.34 10.28 10.31
J202916.37-352641.1 20:29:16.4 -35:26:41 12.99 0.74 11.35 10.85 10.81 10.72 10.72
J202920.10-451346.8 20:29:20.1 -45:13:47 11.34 0.90 9.78 9.20 9.08 8.91 8.93
J202925.48-333339.7 20:29:25.5 -33:33:40 13.69 1.04 11.57 10.99 10.85 10.79 10.78
J202936.21-365222.0 20:29:36.2 -36:52:22 12.39 0.84 10.83 10.26 10.20 10.17 10.21
J202951.78-573836.3 20:29:51.8 -57:38:36 11.42 0.75 9.92 9.46 9.36 9.30 9.30
J203014.43-215726.1 20:30:14.4 -21:57:26 12.24 0.84 10.58 10.13 10.03 9.99 10.01
J203019.13-284439.7 20:30:19.1 -28:44:39 12.98 0.87 11.28 10.85 10.71 10.66 10.65
J203054.99-294100.8 20:30:55.0 -29:41:01 13.73 0.89 11.90 11.38 11.26 11.22 11.21
J203113.20-191700.9 20:31:13.2 -19:17:01 13.13 0.92 11.12 10.55 10.39 10.30 10.29
J203120.45-275434.7 20:31:20.4 -27:54:35 13.88 0.91 11.94 11.40 11.29 11.24 11.25
J203123.84-504730.6 20:31:23.8 -50:47:31 13.76 1.10 11.54 10.96 10.84 10.73 10.75
J203133.17-305412.5 20:31:33.1 -30:54:12 12.25 0.82 10.84 10.43 10.37 10.29 10.33
J203138.97-344547.7 20:31:39.0 -34:45:48 13.65 0.85 11.92 11.41 11.30 11.27 11.29
J203142.15-345010.9 20:31:42.1 -34:50:11 12.82 0.86 11.10 10.60 10.54 10.48 10.51
J203212.28-285119.1 20:32:12.3 -28:51:19 13.27 0.81 11.61 11.10 10.99 10.91 10.92
J203312.13-420027.3 20:33:12.1 -42:00:27 12.20 0.72 10.71 10.21 10.17 10.10 10.11
J203316.09-504712.7 20:33:16.1 -50:47:13 12.38 0.75 10.95 10.48 10.42 10.32 10.34
J203327.33-322508.8 20:33:27.3 -32:25:09 12.23 0.90 10.57 10.07 9.99 9.93 9.96
J203331.76-274815.8 20:33:31.8 -27:48:16 13.05 0.87 11.35 10.84 10.79 10.71 10.73
J203335.69-591206.1 20:33:35.7 -59:12:06 12.65 0.84 11.04 10.52 10.46 10.35 10.38
J203337.10-501731.3 20:33:37.1 -50:17:31 13.21 0.88 11.41 10.86 10.77 10.71 10.74
J203342.88-243451.9 20:33:42.9 -24:34:52 13.75 0.94 11.86 11.34 11.26 11.19 11.20
J203352.43-303452.8 20:33:52.4 -30:34:53 13.11 0.89 11.45 10.92 10.88 10.81 10.86
J203408.07-370639.5 20:34:08.1 -37:06:40 13.20 0.96 11.17 10.61 10.46 10.38 10.38
J203413.87-324149.9 20:34:13.9 -32:41:50 13.08 0.90 11.40 10.84 10.79 10.70 10.71
J203416.24-295108.3 20:34:16.2 -29:51:08 12.62 0.96 10.66 10.17 10.04 9.94 9.94
J203523.60-211434.9 20:35:23.6 -21:14:35 13.56 0.90 11.88 11.40 11.34 11.28 11.30
J203617.27-394943.8 20:36:17.3 -39:49:44 . . . . . . 11.74 11.28 11.14 11.13 11.14
J203632.12-330152.1 20:36:32.1 -33:01:52 13.93 1.09 11.66 11.07 10.94 10.86 10.87
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J203655.25-365819.9 20:36:55.2 -36:58:20 13.35 0.88 11.57 11.06 10.97 10.93 10.96
J203659.73-462518.2 20:36:59.7 -46:25:18 11.94 1.02 9.83 9.28 9.11 9.00 9.00
J203702.60-325204.4 20:37:02.6 -32:52:04 12.77 0.82 11.13 10.60 10.55 10.47 10.49
J203711.26-282234.7 20:37:11.3 -28:22:35 12.68 0.80 11.03 10.55 10.51 10.41 10.44
J203725.57-231906.2 20:37:25.6 -23:19:06 12.66 0.76 11.01 10.52 10.44 10.40 10.41
J203733.35-364545.3 20:37:33.3 -36:45:45 13.24 1.13 10.95 10.36 10.24 10.18 10.19
J203753.63-302313.8 20:37:53.6 -30:23:14 13.20 0.98 11.33 10.81 10.74 10.66 10.69
J203757.80-251825.3 20:37:57.8 -25:18:25 14.47 0.79 12.82 12.41 12.29 12.22 12.22
J203819.45-275047.7 20:38:19.4 -27:50:47 12.70 0.68 11.20 10.80 10.70 10.67 10.69
J203824.20-481757.5 20:38:24.2 -48:17:58 12.94 0.99 10.96 10.39 10.26 10.22 10.25
J204106.23-325135.9 20:41:06.2 -32:51:35 12.76 0.80 11.13 10.71 10.62 10.55 10.59
J204430.69-293653.4 20:44:30.7 -29:36:53 11.79 1.05 10.07 9.61 9.50 9.46 9.49
J204611.88-383311.8 20:46:11.8 -38:33:11 12.37 0.76 10.85 10.38 10.28 10.23 10.24
J210143.95-491358.8 21:01:44.0 -49:13:59 10.80 0.84 9.25 8.77 8.66 8.60 8.61
J210351.66-453103.5 21:03:51.7 -45:31:04 12.73 0.71 11.18 10.73 10.68 10.60 10.62
J210540.68-452056.9 21:05:40.7 -45:20:57 11.79 0.75 10.09 9.57 9.53 9.41 9.41
J210754.89-584958.0 21:07:54.9 -58:49:58 13.40 1.12 11.06 10.47 10.32 10.24 10.26
J210914.42-472152.2 21:09:14.4 -47:21:52 12.47 0.91 10.71 10.17 10.05 9.94 9.95
J210922.17-425049.1 21:09:22.2 -42:50:49 11.73 1.04 9.81 9.22 9.11 9.00 9.03
J211105.33-423922.4 21:11:05.3 -42:39:22 12.24 1.00 10.22 9.66 9.54 9.46 9.48
J211151.21-525707.8 21:11:51.2 -52:57:08 10.78 0.80 9.10 8.56 8.50 8.42 8.45
J211716.58-411532.2 21:17:16.6 -41:15:32 11.57 0.90 9.76 9.23 9.09 8.97 8.97
J212002.20-511539.9 21:20:02.2 -51:15:40 13.42 1.10 11.29 10.70 10.56 10.47 10.48
J212014.02-585922.1 21:20:14.0 -58:59:22 12.20 0.97 10.36 9.81 9.72 9.61 9.64
J212035.69-532142.8 21:20:35.7 -53:21:43 12.27 0.79 10.66 10.16 10.11 10.04 10.06
J212328.32-532829.1 21:23:28.3 -53:28:29 12.09 0.80 10.43 9.89 9.83 9.76 9.80
J212400.61-524152.3 21:24:00.6 -52:41:52 11.69 0.83 10.00 9.46 9.40 9.32 9.35
J212928.33-555826.2 21:29:28.3 -55:58:26 12.45 0.98 10.55 9.99 9.86 9.80 9.80
J213517.05-553312.1 21:35:17.1 -55:33:12 11.91 0.80 10.26 9.76 9.67 9.62 9.64
J213740.00-244649.4 21:37:40.0 -24:46:49 12.16 0.95 10.26 9.73 9.60 9.54 9.54
J213900.32-565630.9 21:39:00.3 -56:56:31 12.54 1.04 10.44 9.86 9.66 9.54 9.54
J213933.94-584554.7 21:39:34.0 -58:45:55 12.51 1.09 10.53 9.96 9.83 9.72 9.74
J214019.85-572217.2 21:40:19.9 -57:22:17 12.74 0.97 10.71 10.16 10.03 9.96 9.97
J214140.00-285424.0 21:41:40.0 -28:54:24 12.06 0.92 10.27 9.69 9.60 9.52 9.55
J214254.50-592131.2 21:42:54.5 -59:21:31 13.14 1.07 10.92 10.32 10.18 10.11 10.12
J214611.50-542049.1 21:46:11.5 -54:20:49 11.77 1.05 9.50 8.93 8.80 8.73 8.74
J214848.44-591925.7 21:48:48.4 -59:19:26 12.35 0.80 10.78 10.29 10.21 10.15 10.18
J215518.91-540822.0 21:55:18.9 -54:08:22 13.05 1.07 10.98 10.38 10.29 10.18 10.22
J215656.87-354415.1 21:56:56.9 -35:44:15 13.50 1.05 11.42 10.89 10.76 10.67 10.69
J215735.54-030804.7 21:57:35.5 -03:08:05 11.74 0.77 10.03 9.54 9.46 9.41 9.43
J215746.83-030301.9 21:57:46.8 -03:03:02 12.89 1.02 10.84 10.29 10.14 10.11 10.12
J220318.61-015628.2 22:03:18.6 -01:56:28 11.21 0.82 9.53 9.03 8.97 8.86 8.89
J220352.61-044731.0 22:03:52.6 -04:47:31 13.26 0.95 11.32 10.80 10.66 10.59 10.61
J220358.17-053221.2 22:03:58.2 -05:32:21 13.56 0.92 11.71 11.17 11.09 11.02 11.04
J220625.47-021521.6 22:06:25.5 -02:15:22 12.56 1.05 10.32 9.75 9.57 9.54 9.52
J220906.23-342504.8 22:09:06.2 -34:25:05 12.90 0.96 11.03 10.47 10.34 10.26 10.25
J220926.71-380821.5 22:09:26.7 -38:08:22 13.15 1.07 11.11 10.53 10.42 10.33 10.35
J221124.59-375310.2 22:11:24.6 -37:53:10 10.87 0.93 9.05 8.54 8.42 8.34 8.35
J221149.19-020946.3 22:11:49.2 -02:09:46 12.69 0.78 11.02 10.56 10.47 10.40 10.42
J221153.49-120918.3 22:11:53.5 -12:09:18 11.83 0.83 10.09 9.61 9.51 9.45 9.43
J221254.29-023542.1 22:12:54.3 -02:35:42 12.23 0.68 10.75 10.23 10.18 10.13 10.14
J221254.59-040859.3 22:12:54.6 -04:08:59 11.67 0.97 9.76 9.20 9.11 9.02 9.05
J221329.39-021012.3 22:13:29.4 -02:10:12 13.32 0.97 11.17 10.58 10.47 10.41 10.44
J221844.15-374404.5 22:18:44.2 -37:44:05 13.21 1.07 11.19 10.61 10.49 10.42 10.43
J221856.98-391548.8 22:18:57.0 -39:15:49 11.74 0.69 9.88 9.42 9.26 9.29 9.28
J221956.01-314530.5 22:19:56.0 -31:45:31 12.98 0.99 11.22 10.75 10.61 10.48 10.51
J222624.18-512711.7 22:26:24.2 -51:27:12 . . . . . . 9.71 9.22 9.11 9.09 9.11
J222940.83-330540.2 22:29:40.8 -33:05:40 12.05 0.85 10.26 9.76 9.65 9.58 9.59
J223026.41-194952.8 22:30:26.4 -19:49:53 12.83 1.05 10.80 10.26 10.11 10.02 10.03
J223039.54-180906.8 22:30:39.5 -18:09:07 11.50 1.12 9.21 8.62 8.51 8.42 8.44
J223215.63-485715.7 22:32:15.6 -48:57:16 12.54 0.91 10.65 10.16 10.00 9.92 9.91
J223541.38-430555.0 22:35:41.4 -43:05:55 12.10 0.81 10.38 9.86 9.78 9.72 9.73
J223557.26-243411.6 22:35:57.3 -24:34:12 12.35 1.07 10.26 9.70 9.52 9.37 9.38
J223733.15-434118.5 22:37:33.2 -43:41:19 10.96 0.77 9.38 8.85 8.79 8.70 8.72
J224010.66-373826.1 22:40:10.7 -37:38:26 11.43 0.89 9.67 9.11 9.04 8.94 8.96
J224011.39-231340.5 22:40:11.4 -23:13:41 12.09 0.86 10.40 9.91 9.81 9.71 9.73
J224126.33-362730.6 22:41:26.3 -36:27:31 11.85 0.79 10.12 9.62 9.56 9.47 9.47
J224153.62-335032.0 22:41:53.6 -33:50:32 12.56 0.75 11.18 10.72 10.65 10.57 10.60
J224734.48-551153.4 22:47:34.5 -55:11:53 12.01 0.67 10.33 9.84 9.70 9.66 9.65
J224813.13-520018.5 22:48:13.1 -52:00:19 13.38 1.12 11.18 10.60 10.47 10.38 10.40
J224814.53-570307.2 22:48:14.5 -57:03:07 11.94 0.65 10.61 10.15 10.08 10.05 10.07
J224903.77-553625.7 22:49:03.8 -55:36:26 11.02 0.87 9.28 8.72 8.64 8.51 8.53
J225118.77-381438.6 22:51:18.8 -38:14:39 11.24 0.82 9.68 9.15 9.09 8.99 9.03
J225127.45-504940.9 22:51:27.5 -50:49:41 11.11 0.83 9.51 9.01 8.95 8.87 8.89
J225629.26-472146.3 22:56:29.3 -47:21:46 11.58 0.96 9.47 8.95 8.82 8.75 8.74
J225755.49-562253.9 22:57:55.5 -56:22:54 12.67 0.91 10.81 10.22 10.10 10.06 10.08
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J225910.89-482942.6 22:59:10.9 -48:29:43 12.18 0.85 10.53 10.03 9.94 9.88 9.90
J230027.75-343043.4 23:00:27.8 -34:30:43 13.22 0.89 11.55 11.07 10.96 10.84 10.86
J230035.35-381608.7 23:00:35.4 -38:16:09 13.12 1.18 10.74 10.21 10.02 9.96 9.95
J230058.16-393501.4 23:00:58.2 -39:35:01 13.22 1.42 10.66 10.07 9.86 9.76 9.76
J230140.88-413753.6 23:01:40.9 -41:37:54 13.04 1.06 11.10 10.50 10.36 10.29 10.32
J230156.02-410843.4 23:01:56.0 -41:08:43 12.82 0.90 11.07 10.57 10.49 10.42 10.41
J230208.96-405043.1 23:02:09.0 -40:50:43 12.66 0.88 11.08 10.55 10.37 10.11 10.10
J230251.15-411451.4 23:02:51.1 -41:14:51 12.79 0.87 11.08 10.56 10.49 10.39 10.42
J230448.59-431103.0 23:04:48.6 -43:11:03 12.90 1.08 10.67 10.07 9.91 9.85 9.86
J230634.68-385535.9 23:06:34.7 -38:55:36 11.27 0.98 9.13 8.59 8.42 8.40 8.37
J230639.92-294818.9 23:06:39.9 -29:48:19 13.28 1.01 11.39 10.82 10.71 10.64 10.66
J230647.47-303939.0 23:06:47.5 -30:39:39 12.83 0.85 11.16 10.62 10.55 10.48 10.51
J230745.33-281307.8 23:07:45.3 -28:13:08 11.88 1.04 9.71 9.15 9.05 8.96 8.97
J230859.70-532018.8 23:08:59.7 -53:20:19 13.16 0.90 11.36 10.79 10.71 10.63 10.64
J230917.73-532004.2 23:09:17.7 -53:20:04 13.06 1.04 11.03 10.49 10.36 10.28 10.29
J230948.74-384120.0 23:09:48.8 -38:41:20 12.74 1.30 10.19 9.60 9.39 9.36 9.36
J230958.05-580926.2 23:09:58.0 -58:09:26 12.07 0.73 10.71 10.22 10.16 10.08 10.11
J231041.88-401411.7 23:10:41.9 -40:14:12 13.30 0.90 11.47 10.96 10.84 10.80 10.82
J231223.21-462509.1 23:12:23.2 -46:25:09 12.55 0.83 10.79 10.31 10.19 10.14 10.14
J231242.11-015305.1 23:12:42.1 -01:53:05 11.48 0.94 9.50 8.91 8.78 8.70 8.72
J231251.96-440022.8 23:12:52.0 -44:00:23 13.08 0.90 11.35 10.84 10.68 10.58 10.59
J231342.08-465046.3 23:13:42.1 -46:50:46 12.76 0.69 11.28 10.82 10.77 10.70 10.73
J231433.38-523439.3 23:14:33.4 -52:34:39 12.23 0.85 10.49 9.99 9.90 9.82 9.84
J231529.71-462235.1 23:15:29.7 -46:22:35 12.13 0.92 10.26 9.71 9.60 9.53 9.54
J231645.30-404728.2 23:16:45.3 -40:47:28 11.58 0.86 9.77 9.24 9.12 9.05 9.06
J231756.18-555332.4 23:17:56.2 -55:53:32 12.16 1.04 10.18 9.61 9.47 9.38 9.40
J231845.22-280744.8 23:18:45.2 -28:07:45 12.44 0.81 10.80 10.32 10.22 10.15 10.16
J231849.69-575012.6 23:18:49.7 -57:50:13 12.25 0.85 10.64 10.05 9.97 9.90 9.94
J232105.51-093254.7 23:21:05.5 -09:32:55 13.36 1.12 11.14 10.55 10.46 10.34 10.37
J232205.07-414138.3 23:22:05.1 -41:41:38 12.56 0.81 10.89 10.43 10.31 10.26 10.27
J232354.58-473023.4 23:23:54.6 -47:30:23 10.80 0.77 9.05 8.47 8.39 8.33 8.37
J232715.93-595258.3 23:27:15.9 -59:52:58 13.21 0.93 11.21 10.67 10.54 10.45 10.46
J232752.28-475202.3 23:27:52.3 -47:52:02 11.30 0.82 9.72 9.19 9.11 9.03 9.06
J232922.88-102343.6 23:29:22.9 -10:23:44 11.92 0.61 10.61 10.14 10.12 10.03 10.04
J232956.10-565659.8 23:29:56.1 -56:57:00 12.77 0.74 11.24 10.73 10.68 10.57 10.61
J233348.55-163352.9 23:33:48.5 -16:33:53 12.14 1.04 10.04 9.52 9.35 9.21 9.18
J233624.25-470759.8 23:36:24.3 -47:08:00 11.30 0.82 9.64 9.14 9.05 8.97 8.99
J233628.41-553742.6 23:36:28.4 -55:37:43 11.40 0.73 9.76 9.26 9.19 9.13 9.16
J233652.73-574249.6 23:36:52.7 -57:42:50 11.72 1.03 9.52 8.96 8.80 8.79 8.79
J234331.22-450953.3 23:43:31.2 -45:09:53 13.37 0.91 11.59 11.04 10.96 10.89 10.90
J234343.67-161522.4 23:43:43.7 -16:15:22 12.61 0.85 11.00 10.46 10.39 10.33 10.33
J234921.12-405759.0 23:49:21.1 -40:57:59 13.66 1.20 11.31 10.73 10.54 10.47 10.48
J235146.46-541146.8 23:51:46.5 -54:11:47 13.67 1.20 11.22 10.63 10.48 10.31 10.33
J235242.16-451355.1 23:52:42.2 -45:13:55 . . . . . . 9.92 9.33 9.21 9.09 9.11
J235351.50-224735.2 23:53:51.5 -22:47:35 12.60 1.40 9.95 9.35 9.12 8.97 8.96
J235637.15-515552.9 23:56:37.2 -51:55:53 13.50 0.97 11.52 11.00 10.87 10.81 10.83
J235714.41-474944.8 23:57:14.4 -47:49:45 13.02 0.87 11.23 10.70 10.65 10.56 10.59
J235834.61-554917.0 23:58:34.6 -55:49:17 12.87 0.99 10.89 10.33 10.23 10.16 10.19
28 Schlaufman & Casey
Table 4
Previously Known Metal-Poor Stars in Our Follow-Up Target List
Object Alias Teff log g [Fe/H] Reference
(2MASS) (K)
J121846.49-161050.8 HE 1216-1554 . . . . . . −3.33 Frebel et al. (2006b)
J123916.23-264746.8 . . . . . . . . . −2.23 Harris (1996)
J123918.93-264941.9 . . . . . . . . . −2.23 Harris (1996)
J125045.87-282656.3 . . . . . . . . . −2.01 Morrison et al. (1990)
J131947.00-042310.2 HE 1317-0407 4525 0.30 −3.10 Hollek et al. (2011)
J143355.92-124035.7 HE 1431-1227 . . . . . . −2.58 Frebel et al. (2006b)
J212138.43-395612.9 BPS CS 30492-0116 . . . . . . −2.05 Beers et al. (2000)
J220216.36-053648.5 HE 2159-0551 . . . . . . −3.03 Frebel et al. (2006b)
J220841.10-394512.2 BPS CS 22881-0040 . . . . . . −2.27 Beers et al. (2000)
J221059.73-022525.2 HE 2208-0240 . . . . . . −2.06 Frebel et al. (2006b)
J222025.81-102320.2 BPS CS 22886-0042 . . . . . . −2.61 Aoki et al. (2007)
J230449.13-424348.0 HE 2302-4259 . . . . . . −3.15 Frebel et al. (2006b)
J231300.04-450706.6 HE 2310-4523 . . . . . . −2.60 Frebel et al. (2006b)
J232607.41-055006.9 BPS CS 22949-0048 4620 0.95 −3.37 Roederer et al. (2014)
APPENDIX
DATA QUALITY FLAGS
We make four WISE data quality checks. First, that the WISE W1, W2, and W3 photometry be free of artifacts.
Second, that the objects are fully consistent with a point source. Third, that the quality of the photometry in both W1
and W2 has been rated ‘A’. Fourth, that the level of contamination by the Moon in W1, W2, and W3 be consistent
with zero. The following SQL commands can be used to reproduce our initial selection by setting limits on an “All
Sky Search” of the AllWISE Source catalog available from the NASA/IPAC Infrared Science Archive13.
j_m_2mass - h_m_2mass between 0.45 and 0.6
and w3mpro > 8
and w1mpro - w2mpro between -0.04 and 0.04
and j_m_2mass - w2mpro >= 0.5
and cc_flags like ’000_’
and ext_flg = 0
and ph_qual like ’AA__’
and moon_lev like ’000_’
13 http://irsa.ipac.caltech.edu/Missions/wise.html
